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Abstract of JP2000276887 
PROBLEM TO BE SOLVED: To reduce a 
circuit scale by setting a word line voltage to 
plural steps according to a threshold voltage 
distribution at verifying operation, controlling a 
bit line so that it is pre-charged or not pre- 
charged according to a latch circuit data, 
detecting whether or not a threshold value of a 
memory ceil exceeds a word line voitage, and 
defining the latch circuit according to the 
detected output. 

SOLUTION: This non-volatile semiconductor 
memory is comprised of a memory cell array 
21, a bit line voltage generating circuit 22, and 
a read/verify control circuit 23. Verify-read 
operation is performed by sequentially 
lowering the voltages of word lines WL0- 
WL15. By making one of the voltages VB0- 
VB2 to the power source voltage and the 
others to the ground level, controlling NMOS 
transistor n3-n8 according to write data held by 
latch circuits LQ2, LQ1, and making a charging 
current flow to bit lines BL0, BL1 from one of 
the voltages VB0-VB2, the other write data are 
made off the object for verification. 
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^WKSitfc^-Kttic. VVF3 ^'EpSoSn^.. 

[00 39 3 5fe-T, S^ii^x-^^'" 0 0"O^'/7 
r>(* { ff^i>ill». dcOt#. S!K"7-K^E<iVVF 
3 lCiSS$^-2>. 

[00403 ::t'. ^^'Jb/UcOL^V^^EVth^' 
7-KH^ffVVF3 J:0^:^^ (Vth>VVF3 ) i^tc 
(i. b;Kc^gr t *«ix^^Cli:tcJ: 0, b' y hiimJEJi 
5P«Mrr. y-KSA<i^ismEVcc(3»^$^x, NM 
OSh^V^^n 1 09. n 1 1 0 «<«att!Bfc:&ft 

[0 04 1 3 *LT. -SB#iatiiSa. yNV^ttcOft^ 
T'ASfl-t^LAT 1. 4> L AT 3 . *LAT4*«01 

[00423 LAT3*iJ:l. f <£LAT4a»7^ U 

^/UOffliaT'ti, NMOSh^V^^n 113. nl 

1 4&t i>izmmw.miza}r)m*>h. z<r>t%. nmo 

SYy> : J^9n 1 OQA^ji^S-C'ftS*^. 5-y^- 
[IlKLQ2cOg:iKy-H/Q2* J o-U^;U^»9. 7 
•y ^088 LQ2coy-HQ2 #/ W U^./UCRI£-ri> . 
[004 3 3 tE^<t> L AT 1 frVW U^/UcOXBRgT-JS. 
NMOS h7^?n 1 1 9**S|jitt®t;ej9«Si3 

Z<r)b£. NMOSh7^^nl 18«y-h 
©fi&A^ y ^ESS L Q 2 CO y - K CO U^/U* { RS£-t l> C 
tlZ**)JU U^/KZl5^$flTV^I)A:^. NMOS h 
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7^^nl 1 SfcifilttSMCflJOfciaO, 
IffiLQ 1 OKISy- H/Q 1 A^'o-U^/K-^t), 5 v 
f-0S8LQ lcoy— KQ 1 tfit^-i W<Jl>lZlxttt h . 
[00443 fcLBCj: 0 . flSAf-^* 5 " 00" O 
y. * 'J *;UT\ -5-0 L * (,Mg«JEVth#-7- KH«EV 
VF3 J: ( Vth>VVF3 >*§•£.. 5 -xf-lslKLQ 

2. LQl(077ff-?ii" 1 1" KWKU KASL 
S§ £ & AT'Ji t' y h 18 B L WCffiVE Vcc . * > * 

[0045]-^. ^^'J-tr^wL^^ffi^JEVth*^ 
-FI8«EVVF3 XO'kZ^ (Vth<VVF3 ) i&^lZ 

it. >j o** v^-t^«a£**86fiT t* h 

&!ffl»&£TU NMOS y^V'JXfW 1 0 3ti**> 
LX . «SfcoSE^* { ec 0 . / - K S A t* * 

Mft*Ei:**Lv* (VAnB -Vth' ) fc=5r6. y— F 
SAOttfi* 5 ( VAnB -Vth 1 ) NMOSh7> 

•;x?nio9. n 1 1 oit5z±izmm-rhztitT% 

[0046] -f- Lt\ -SSHMKitft. 
T'Jil.<if*LATl, 0LAT3. <*> L A T 4 #13 1 

[004 7] fi^LAT3*5j:l>>LAT4# i VW 
^/UO^t'li, NMOSh^^^nl 13, nl 

1 4tmmim<,zW)»toz> . NMosh^^^n 

113. nil 4#Satt«K^9J&b£*V NMOS 
V^^^n 1 0 9*«5££fc:aBiL*^fc*>. 
0»LQ2^»y-K<OR«5{ied^V>. 
[0048] if*LAT 1 *W K/UOjfflPaTC-ia. 

NMosh5y^?Ni i 9tfm&#&izW)mh 

h. Z<Ob$. NMOSh7^v'X?n 1 1 6tf?Mtil 
SrcOT' (5 /f-I118SLQ2£Oy— K<7)SI£(±e^TV^ 
<^*>£>) . 7-y^ESSLQlcoy-HORlKtiew^^: 
^. 

[0049] fcLLKJ: <0 . »*&*-r-***" 0 0 " O 
y * 'J -fc/l-T'. fWL & V^lSjEVth«^7- HJSmffV 
VF3 i O'hSvM Vth<VVF3 ) 77-7MHBLQ 
2, LQl<07»/ff-?li" 00" <0*43E^k-t*"**. 

l o o 5 o ] ixtc s^&^T-'-?* 1 " or'^'j^ 

r 4 tffrteMxh . Z<Db$. 'MtK 1 ?— K««E« VVF 

2 (ciss$n^). 

[005 1 ] CIT. >^ i ;-byPOLS'i"ffi1iffiVthA>' 
■7-K!SmffVVF2 «t 9*£<^ (Vth>VVF2 ) t&SlZ 
It. ^MZ^^xSH^^Z tlzX<0 . t-yM8«flE(i 

see-f. y-HSA««as[WEvcc(=»»sii. nm 
os h7>^^ n i 09. n 1 1 ofimmtmiz&n 

[0052] ■€■ LT. -5ti$fS]S£i§flL / 



T'ASfl#*L AT 3*^121 HZifct?-* S^Tvvf 

[0053] fl^ LATS^W l^UOgjUrCtt. 
NMOSh7>^^nl 1 4*>'5lii^^«]0^i? 
•S. :<Otl. NMOSh7^?n 1 i 5oy-h 
^&#7:/f-|£]S8LQ lOQ 1 tii7Jt:: J: OvN-f KMC 
ISS^ixT^i.^. NMOS h5>-^^ n 1 1 5 t> 
£iI#yBUC*Bvl&b9. 7-yf-HISSLQ2<7)RlKy-K 
/Q 2 #o - U & 9 , 5 y t^ESS L Q 2 O j - Y 

[0054] tiLLC J: 0 . S#ii^7-*-^* r ' 0 1 " <F> 
>t'J -te;UT\ -£<7) L # o<imffiVth*f7— KtWEBEV 
VF2 iO*^ (Vth>VVF2 ) 7 7f@ffiLQ 

2. LQ107 7ff-^!f 1 1" IZWM.L. JUf*. 

M&tg$&*m.mz7-x h $*rc§# 

[0055] —3*. y * 'J -fe/UO L£ ^fimEVth^'V 
-KH«EVVF2 <£ ( Vth<VVF2 ) 

ISUEJiKTL. NMOS Yv"y is 3* 1 03 tfr'X V 

htt«EfcWL^ (VAnB -Vth) t%Z>. y-h'S 
A<Ol(J4 { (VAnB -Vth' ) T'ti. NMOSh7^' 

y.^nl0 9. n 1 1 ottZE&zmm-rzztitx'Z* 

[0056] LT . -^B#ia^i§^. JVU^<om^r 
X'ti h 4> L A T 3 * { 0 1 7 KTirf ^ S >^T'^-f 
Is^MZlkfeZixh . 

[0057] fl-f-* L AT 3*^N-f K/UCO^TJi. 
NMOSb^^^nl 1 4 0 ^i? 

.icotl'. NMOSh7^^nl09*^: 
*aL=flr^<:*>, 7 y^-Hl?8LQ2^y-H<7)R«Etiie 

[0058] tfX. S^ii^-r-^**" 1 0 " co^'J 7 

[00 59] :;t, y^'j-b;^L^v>fiSUEvth*< 

V-FH^EVVF1 «t Oi:^V^ ( Vth>VVFl ) Wr&lZ 
It. *Mzmfi!Lt> { ifct\%^Z£tzJ:<0. b'-yh^®E«i 
^fc-e-f. y-KSAli^jS^EVcctc^^il. NM 
OSh7>x^^nl09 < nl 1 0#3»a#©CflM5 

[0060] ■?■ LX . -^^Siitjfc. ^VU7.«£7Dft-t 
tS)S<S#*LATlA''il l\,Z^-f94 S^/TM 

[006 1 ] L AT 1 /^/NW U^UORB^T'Ji. 

NMOSh7^?nl 1 9 a { 3»ji#©(e« 9 
-i.. CCOc NMOSh^^^n 1 1 &<T)7-\- 
^MWv ■/^HJS8LQ2«OQ2ai73t3j: K/H= 
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mmvm.tzvnmto') . ^y^mftLQ l^s^y-n 

/Ql tfo-l^yKC&O, 
q l #/W u^;ucRiE-t-i> . 
[00623 tLhtcJ: 0 . S^ja^t-?**'" 1 0 " <r> 

VFl J: ( Vth>VVFl ) 9vf-QUILQ 

2. LQl<077ff-^i" 1 1" iCSfcU filtt. 
?f#£&*T'{ih'-y ht£BL<i^i®fEJEVcc. 

[00 6 3] —-fj, >^'J-b;KOt^^(i^EVth3!)f7 
-K&mffVVFl JO'InSi* (Vth<VVFl ) ift&lZ 
«. 'J -?*Him3U 9*£ ^-fc;Hg85a<j£fiT b' -y h 

lt, mmnmiftwmz <o . y-KSA«naiit'7 

MS^fftBS^LO ( VAnB -Vth' ) £:3r.g>. 
SAO^(4*MVAnB -Vth' ) fte. NMOSh^V 
^^nl09. n 1 1 0(i^(C?iil^-.i.C:i:«iT-§ 

[ 0 0 6 4 3 * LT. -JgBffSllijfifiL 'VVxq&ig^ 
Tfrhmm L AT 1 ^'13 1 7{C^-r^ -f 5 V^Twf 

[0065] L AT 1 l^;U088faT"li, 

NMOSh7^^n 1 1 9*^ji«®C^0tti5 
h. Z<?)t£, NMOSh7>^^ n 1 1 

[0066] tLh(3j: 0 . »*a*f f -^*«" 10" co 
-trt-T\ -e^L# v^fit|LEVthA>''7- KITtfiEV 
VFl £ ( Vth<VVFl ) 7 yf-0SSLQ 

2. LQlc07-yf-7-'-^<i" 1 0" cr>& & J8WH*"*\ 
M^^^IZ. t'y MH^EtfS^&^ttlClS^ 

[00 6 7] -5- LX. r 7- K&ffiflE VVF1 T<7)^ 'J 7 r 
-f mil LfcSB?. £9 y f"r-*«9R(£»9tf>7-f 
K O Rffb htt, lOt't" 0" VhtllZ. "7 4^ 

-txic^frU £TA 5 " 1" t2roTo*i(i\ 
* 4 $*7-f ■& . liLtOS? ji^at^ »J 7 r -f 1M 
^T<7)>^ •J-fe/UOS^ii^.+7) v -i:*J^$/iSA>, Bf« 

0a(cjg-r h t x-m *) m ztiz . 

[0068] mz. m^mLmmz^xmi s<r>?4 

s >?i-'c-hi,zmktttfx®*ft?h. !^ajLB$:c 

It. HJ7T4&ftmmiz. S^K;P*^|SAJUL** 
frflrirfli. -TKchh. "7— KiftJLBES: VRD3 -VRD2 
-vrdi ^JiiJcTJfCBlAaiLj^ff^fcft*. ffi 

[00 6 9] |j!^-iULB#(c{i. ft-f. M^aJUIW^tzjfe 
A -oT . ff^RST2A*-5g8flyj/W U^KC&ftSil 



T7 yf-lH]KLQ2i3«tO r LQl<7)'J-b y h#$r£*l 
£. ■€• LT » ^'J7 7"fB#t|5]«(C, (1-^Vref *<U- 
^"OPCttJEaft.. PMOSh7>^^Pl0 1fr'« 
iitt®tcffi^$ill.i:tttc. ff^RSTl*»'o-u^ 
IClSJtSfT.. NMOSF7^^nl0 2^SI« 
miZ&ftZtlZ. tfc. ft-f-An B*>'VAnB ( VAnB = 
Vcc-Vth) (Cf£5g$fu t'y hiScTjtgflE^'fi^-AnB 

th' ^f(tKTL^SS(C7t^:$iX^S>t. NMOSH7 
>>^?H 1 OBJi^y ^7L, y- K S Ali^id^ 
ffVccCTtmSni). 
[0070] -JgB$rel*£i&f*, ft-^Vref (i, t' y htS 
<0'J - 9 mSS Sr ttiS-T & t*\ Sr P M O S h y > 'J 

^^pioi izm-z t^'T'^smscis^six. 
tfmmzixKv-Fmz, vrd3 tfwmzti&. 

[007 1 ] V- h't£^ffi*<VRD3 X'<0m^tH LCDt£ 
y^U-b/K^L^fll^SVthAiC-h'limffiVRD 
3 J: i 7^:l'V% (Vth>VRD3 ) i£-£\ -b;HggS^c£it^ 
vcti:J:0< y-HSA{im^mEVccC«^$fx 

JKOtl'. NMOSh^^^n 10 9, nil 

[0072] L"C , -£^l8tS»tt. MVU^^iOfi-^ 
T'^)-I>fl^-<3S'LAT3. <t> L AT 4 . ^LATlfrll 
8^-f ^>f U^KClS^^fL. NMOS 

hy n 1 1 3 . n 1 1 4 * { sSa^«{ClS^$il 

-6. 

1007 3] * : £<)-t>l'C0L£^mW.J±VtM i, 7— 
®EVRD3 J:9A#t^M'. NMOShJV^^nl 

0 9ti^atT^I>. L^*>'oT. 7-yf-08SLQ2cO 
Rtey-K/Q2* { ro j (c^rO, 5 yf-@8SLQ20 
y-h'Q2*< r 1 j (cRIg't^. 

[0074] fl^-* L AT i u^ucis^^n* 
NMOSh7>^;n 1 1 9A { «ji^S{ClS^S 
it^>. d(7)i: ^ . NMOS hy>isZ.7n 1 1 8<7>y- 
Kl:«5* { 7 y^-[ElS8LQ2c0Q2ai^){C«J: *)^^ ^ 
(CS^5ilTV^^. NMOS by Vi^X ?nl 18 
tSii«.«CW0mi7^TV^4. *LT. NMOS h 9 
>-^X^n 1 1 OJiaPilLTV^. L7tA { -5-C, fS^^» 
LAT1AW WOMZiZfeZixZ t . 7 y f-[El»SLQ 
liOSSEy-K/Ql A J r 0 j (cSrO. 7-y^08SLQ 
l^y-KQi* 5 1" l j iz%.&-?&. 
[0075] lyjbtcj: 0 . ^ ^ 'J -b;UcoL t ^<S«SEV 
th*f7- K^®EVRD3 «fcO*Sv> (Vth>VRD3 ) ^ 
^ yf-Is]KLQ2, LQl(^7 7ff-^'" 1 

1 " 

[0076] -Tj-. ^t'J -b;K7) L * Uffl^avth*>'V 
-K^mflEVRD3 laT (Vth<VRD3 ) X'htlii. 0- 

KTL. NMOS f-7>^^H 1 0 Stfm'&WMi:* 
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o , i&monmfttf&z o . y - f s a oi®E»i t* •/ f 

&«flEfcBg3?LH ( VAnB -Vth" ) ttch. Z<DfC 
y>, n 1 0 9. nil Olijt&Z 

[ o o 7 7 3 -e lx . -m&ffB8-&&. jwxvtcom*? 

*LAT3fcJ:i;*LAT4* ! /M U^/KCf&gSft, 
NMOS H5yy'X^n 1 1 3. n 1 1 4A<3Siitf«gU:: 
fxJE^&Av NMOSh7y^^N109(i^iC 
t^ilLS:^. L^A^T, =y y ^0KLQ 2<7>/- H 

[00783 ff-t^LAT 1 AW b^;U{CiSS$iX& 
t, NMOSh7^^nll9 A^ilttSKISJeS 
tZZfiK NMOS n 1 1 Oli5S£ 

CKiatiiLTwSrw. LfcA^T, liO 

[0079liW:. -7- Ft&mEA<VRD2 (Cl&tSft-C 
mZ-itiLtf'rfKchtih. -7- FISmJEA { VRD2 T'^IS^ 
SB LOIS*. 'J-fc;U<7)L2^ffimEVth#'7-K& 
1EEVRD2 iO*^ (Vth>VRD2 ) -t^ttS 

AWi&^dkCJ: 0, y-KSA<imiS^EVcc(c« 

ft$fl£>„ ZCOtZ. NMOS ^7 Vis 3*9 n 109, 
nil Ow r SjiH^©c.^o. 

[00 80] *LT, -jeB*IBHBft». VNVU^^cOfl^- 
T*J> & ft^ * L A T 3 h J: t/ <*> L A T 4 A*/ W 

NMOS h7>y^^n 113, n 1 1 4A>" 
SiltfSUCl&JtSfl*. :«0t^. NMOSK7>v'X 
?n 1 09l23SjILTO.&*:tf>. 7 y^-mS&LQ 2<0R 
l£y-K/Q2* J r 0 j (C=SrO, y yJ-®8&LQ2cDy 
— HQ 2 A* r 1 j IZ%.&-T&. 

[008 1 3 &±tz£<). y^O-tJMLZ^m^ZV 
thA*'7-Ft£«:EVRD2 J: 0*£^ ( Vth>VRD2 ) « 
5-xf-0S§LQ2, LQli07 7ff-W" 1 

o" cRis-r-s.. 

[00823 — ;rf*l>*/U0L§^<I®EVthA {, 7 
-h**8«i±VRD2 13LT (Vth<VRD2 ) X'btllf. V- 

&tl, nmos h7^^^H i o stfmmvtmt* 

0 , «»<>)??E# JWS CO, y-KSA tOlgffii t' y F 
»Watb*9L\.* (VAnB -Vth) k&-2>. ZCDte*). 
NMOSh7>y^?nl09. n 1 1 Otitic 31 31 

[00833 •?■ LT, -S^rBl^®^, ^VUA«c7)fi^- 
T'*>£>fl^<*> L AT 3ii£Tf<t> L AT4 AW U'CyUK 
ISS£ft. NMO S F y> : JX? n 113, n 1 1 4A< 
*attlBWClft3eSii4. NMOSh5>y^nl09 
<i5t£ tCJi^il L & ^tztb , 5 y *■ ESS L Q 2 <T) / - F 

[00 84 3 T 7- H^mJ±A>'VRDl CZjft^SilT 
i^aJLA { fi^i5ix&. "7-KttttEVRDl V^if^iH 
'J-tvKOL^^H^ffVthA^-KIS^E 



WRi «kO*£v> (Vth>VRDl ) iS£, -fc/HBEA ? g[ 
fi^f^w k tc«t 0 , y-HSA{im®lSBEVcc(c«»$ 
C?)k NMOS \-7"y i'.X 9 n 1 0 9, n 1 

[00853 -f-LT. -S»$Pa1Sai», /tyu*#*>«^ 
T<fe & ft-f - * L A T 2 A^ -i K;UCfS5t $ il, NMO 
Sh7>y'^;n 1 1 7A^il«flHClSS$ixS. C1«0 
k#, NMOSb7>^^nl 1 OtiiSilLT^S. 
S/C, NMOSh^V^^n 1 1 6<7)y- h^SiA^ 
•yf-0ff5LQ2«O/Q2ai7J(CJ: O'W U"OUfc3*U* 
.&*:*'>, NMOS h7>y^^n 1 1 6 

U* { ot, (|^«LAT2^A'(U'<JK: 
Ifcg?*l6k, 7 yf-0S§LQl<OS:icy-H/QlA { 

""OjlcSrO, 7 y [3S8 L Q 1 <?)J— KQ 1 A { r 1 j 

[00863 ULtizXO. >*lHt;UDL#i->ffi^EV 
thA^-KtS^EVRDl J:07x§V^ (Vth>VRDl ) 1§ 

77f0KLQ2. LQlc07-yf-x-y*Ai" 0 
1" (CRlK-rS. 

[0087]-^.>t'J -tr/UcT) L £ t ^<S1gE VthA { 7 
-HH^flEVRDl lilT (Vth<VRDl ) X'htlil. l>- 
?SIStJi«!: 0*£v^;!^ggA<^ixTt' y hJSmSi 
KTL, NMOSh7/^^H 1 0 3A<i£ii#Si:& 
0 , m^UffiTi-A^C: 0 , y- K S AcomSJit' y h 
!8«LEkBS^L^ (VAnB -Vth) i:3r&. C«0^. 
NMOSh7y^^nl09, n 1 1 Ote^lCSSl 

[00883 -e-LT, — SB§r B ^i§», >"?^^«<^ft^- 
-C'ft^fi^^ L AT 2 AW l"OUCf£5£$iX, NMO 
S h7^;n 1 1 7A { ^ii«©tClS^$iT-'i>. LA' 
L, NMOS h7^#n 1 1 Oti^tCti^iiL^r 
1^6, 7-yf-Bi?8LQlc7)y-h-(50Ri!K(Sfi^4,'3: 

[00893 121 9(i, 5fe(C*fiailiA(=«J: OS 
mZixX^Z im&fe K/PA ; 8 <Kc^*E L 

^t'jri-f lilt, t'y hiimiE%±0S& 

112k, SS^tbL/^'J^r^SiJfflllelKl 1 3k(cJ: 
08ll£$ftS. 

[0 09 03 ^t'JTl/'f 1 1 Hi, ^t'J^h'J^/ 
CO^^E: 'JXh 'J/y'lit'7 MSB L 0K£f£$tt. flW 
[009 1 3 y* 'Mh'J/y'li. 7D-f <y/y- 

h 5r ^-r ^ ^s^aifrifiis^s a» htn&y^.*)-^)^ 

h 7 y>-'X^A>'@:?iJ(C^$fl^ NAND^h'J V^A» 
^=t-S>. I(7)NAND^I-'J>'y'^t l J-l:^h7>y 
X^OKU-f >A<iMIKy-h£**rt-LTfc' -y hiSBL 

o, bl i izmmztiz. ra-fi<o>*y*^*fl»y 
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[00 9 23 t'y httCSft^llini 1 2Ji. NMOS 
h^V^^N 101-N1 1 4&IH' W<-?<9Ait5 
7J|5]±£tl£-LT$r£>7y-f[IJS&LQ2. LQ1 . LQ 

2*^<i, fffVBO, VB1, VB2. VB3<7)gt& 

100 9 3] t'-y MS^ff%±0S51 1 2(C«tO, 

?ft. y^'JTU-* 1 1 l^>^'JHr;Ulc-5-i.t,ix^. 
±fc. t'-y h»«EJS£BI»l 1 2tcli. 7 7f0S?L 
Q2. LQ1, LQ0tf$£tlX^2>. "O.; 7 r 4 "*»C 
(i. t'y h&SBESfe£HlS§l 1 2<7)7y^lH]S8LQ2. 
LQ1. LQ0cOSeiSy-KQ2. Ql. QOti, 
'JTU-f 1 1<7)>* V-b>l>lz9$£:*fi < +MzftZct>ix 
St. " 111" tcfS££ft£. tt*SL«*(cii. 
'JTW 1 1 10.X*L>*/l^L*VMfrW*a!3;fiTT 

2. LQ1, LQ0f5f£it/-FQ2. Ql. QOtC 

<. 

[00943 ttAaiL/'<»J7T'fM»ig»l 1 3(i. 
NMOSh^y^^Nl 1 5 — N14 1 *>£>ffifi£$ft 
-S. CltfO^aiL/^'J^r-fSiJtJtllllSgl 1 3(i. tt* 
atSL^Xii^'J^r-f B$(c, 7 y -?-QDS§ LQ2,"LQ 

i. LQoco«®5-»jffli-rst>c7)T"j>s. mx-tat/^ 

0 7 r 4 mmn 1 1 3*>£>ti. <i-^*lato— *l 

AT9«0flW&?>f ;«0«#*LAT0 
- <t> L A T 9 coffin 7^1:. 'W-Xtf atTOtftttft $ 
gE^aiL/^y^r^SUfflllsJSSl 1 3c7)NMOS 

h^Vy^N 115.N116.N11 7<?>y—hQ 
ffitt. y-KSA»C««g$fLT^4. y-KSAli. * 
t'J7l/'f 1 1 1^>* yfe/l^L£v^$:&JiS-rS*: 

[00 9 5] y-KSAtt'7 MSSBLOitfOfSjlcti. 
&f*E<7)NMOS h7Vy'X?HN 1 0 l&tfHN 1 0 

HB L 1 toratC. iSI*fiE?>NMOS h5>^^HN 

1 0 2 H N 1 04 CT>Wi\mmtfmi htii,. N MO 
S h7>^^HNl 0 30y-hm®tCTKl^X-r'3 
-Kfl-^A i B#«J£;*:h-2>. NMOSh7^^H 
N 1 0 Acny-V&mzTYXsX^r-i— YimA i N# 
{JM£$il6. NMOSh7/y^;HN101, HN1 

[00 96] S-VSAtmW.y-4 >-GNDt^|S]lC. 
NMOSh^^^NlOlA^W. y-HS 
Atmi^tgSVcc (0Utf. 3. 3V) com&yJ >t 

NMOS YvV'JXSW 1 0 lcoy-htgfiS(C(i. ftJUfl 



ft#D I S*''«fe$ft|,. PMOSh7^^P10 
lOT-'-hmffitCW. fl^Vref **&|££;h..&. 
[0097] y-KSAtt'7 M«tI£ESfc£[I]ffi 1 1 2 
tOOtCtt. NMOS h7>^^N 1 0 2#l£tt4>iX 
T^S. NMOS h7>-^^N 1 0 2<7)F 

U-f >-*V-KSA{C«^!$^S. NMOSh?/^ 
?N1 02^y-^NMOSh7>^^Nl 03. 
N105. N107. N 1 0 9OKU^ ^fcHSKSit 
S. NMOS K7/^?N 1 0 2^y-h^:SlC(i. 
#JffiUt-Sf PGM $ *l £ „ 

[0098] NMOS h7yyX^N 1 0 2W- .Xfc 
®EVB0«0ttt&7'f yt<T>f^f,Z, NMOS h7>y'X 
?N10 3. N 1 04^iI?i)t3^$iXl>. NMOS h 
7^^N 1 0 2<OV-^.i:mffVB icrym&jj y 
tOSlC. NMOS h7 yi^-X^N 10 5. N106*< 
BPflfcttaSft.*. NMOSh7^3'N10 2<DV 
-AtME.VB2cD&1& : 74 >t<OffllZ. NMOSh7 
/^?N107. N 1 0 8rfW.mzt%mZtlh. NM 
OS h-7>^^N 1 0 2«0V-^.i:®EVB3Oet^ 
yt<7)ia^. NMOSh5>y^^N109, Nl 

i o. n 1 1 uwreutcsttsfi*. 

[0099] 5 y7-lD5SLQ2. LQ1. LQOii, ^ 

^.ieity-HQ2. qi. Qot. *oseeti/- 

H/Q2, /Ql. /QOSr^LTV^S. SriS. /liE: 
Us**"*-/ n*- £SB* L T v > & . 
[0 100] 7-y-HH]S&LQ2<0RtEie«y-K/Q2 
(i. NMOSh7^X?N104. N106C0y-K 
mmztgtiiZixZ. 7 y^0SSLQ2<7)ie«y-KQ2 
fi. NMOS h^y^'X^N 1 0 7. N109<O7-'-h 

[0101] 7 yf-0S8LQl<OS:i!cieiiy-H/Ql 
(i. NMOS by y^'X^N 10 3. N 1 0 80)7*— b 
QmiZtmZtlZ. 7yf-0KLQlOieify-KQl 
liNMOS by>i/^?U 105. Nil 0<oy— hSi 

[0 102] 7-y^ES8LQ0<DS!E!e£y-K/'Q0 

tj. NMosh7>^^Ni i icoy-bms&icigg? 

[0 1 03 3 i7t. 7-y^-[lIKLQ20ieiSy-HQ 

2. 7-y^-@S&LQl<D!£tey-KQl. 7 -/f-HI»L 
QO^Ig'tSy-HQO^^ tJSHfi^'f yi:cora1(C. N 
MOS h7yy"X^N 112. Nl 13, Nil 4*^ 
^tm^iX*. NMOSh?yx^N 112. Nil 

3. ni 1 4cr>-y- higmtfv -fe y hft#RSTt7)ett& 

[0 104] IS^ajL/^'J^T-f^JfflHUSSl 1 3(CiJ 
UT, NMOSh7>^?Nl 15. Nl 16, Nl 

uny-h^mi. /-KSAi;si?ni.. nmo 

Shyy^'AfN 1 1 5<OKU^f >-#7 yf-IU&LQ 2 
cOSS£ie«y-K/Q2lC^?ixi». NMOSh^y 
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N 1 1 Vtfy 7fEffiLQ 1 tfORISie 

fcy-K/Q ltC&l£Sft4. NMOSh7>^^N 
1 1 7 <7) H U 4 y ^-0SS L Q 0 ^Rtcieigy - K 

[0 1051 NMOSh7>y'X^Nl 1 5£7>7-*i: 
te'foyA ytrtBHz. NMOSh5Vy^Nl 18** 
t$8S$ft&t iUc. CI ft NMOSh5v 
N119. N120. N121 tfW.mz1$tiiZi\ 

h. 

[0106] NMOSh^y^^N 1 1 6<7>V—X& 
NMOSh7^^Nl 2 2«0h'M WNMOS 
h^y^N 1 2 7<0FH Vl;:tg^§ft&. N MO 
S h^Vio^N 1 2 2tfOV-^.i:lgl67-< >-t<7)H 
IC. NMOSh7^'X?N123, N124* ? iI?iJ^ 

li^SftSi: tuc cntafeWWK. nmos \-yy 

y^^N12 5. N 1 2 6 #E?"l(;:tgi£$ft& . 
[0 107] NMOS Yyy'JXJW 1 2 7tfOV->t.i: 

n i 2 9j6*iff5(K««sfi* 1 1 1 tz. ztitmm 

K. NMOS h7^^N 13 0. N 1 3 

[0 108] NMOS hyyi/XfNl 1 70V-xa< 
NMOSh^Vy^Nl 3 2<7)FU-f ySl/NMOS 

Yvy=Jx9n\3i<r)Y\'4y\.z.\m.&n.h. nmo 
sh^v^^N i 3 2<ov-;*fctgtfe7-f ytcoffl 

IZ. NMOS F 7^x"A^N 133. N 1 3 4 tfm.WZ 
WhStttC. wft£M?'JfW;:. NMOS F yy 

y'X^N13 5. N 1 3 6&w.mzmm2ti&. 

[0 109] NMOSh^y^J-Nl 3 7<7>7-Xi: 
txitfi^ ytnfSlZ. NMOS VyyisXfN 13 8, 
N 1 3 Q^WKctg^Sfx* ttti:. CifttM^JW 
ic Niwosh^y^^NMO, n 1 4 i tfrnPHz 

[0 110] m*-&L/^)7T4#m®fol 1 3*^ 

ii. fi-^^LATo~0LAT9tfoet^7-f y* ? «ai$ 

ft&. NMOS hyy'JxfN 1 1 807-'- hmfi6* { fi 
^LATO^tR&^-f >"{;:tg^$ftS. NMOSt-7 
Vy'X^Nl 2 lcoy-Mgffi^'ft-^^LATlco^ 
XCtggSSftS. NMOSt-7yy^^N124^) 

y-hmm i m^<i>LAT2com^y-< yizmmzti 

h. NMOS YyyVXJH 1 2 607-"->^fiE^'fI-f- 
*LAT3C0«^7^ ytCl£l£$ft.&. NMOSF^ 
yX^Nl 2 9coy-h^ffi* J ft-^*LAT4cr)^7 
Xctg^Sft.6. NMOSf-7>^^N131«y 

- h m«E*w <t> l a t 5 <r>m&y 4 y izmmz ft s . 

NMOS hy yi?X9N 1 3 4 <?)¥— h tJLfijrfpfS-^- 0 L 
AT6<y}«l$7'f >(::Jg8E$ft.i>. NMOSh7>^ 

?ni 36co-y-h , $&tfm^<t>LAT7cDm&y4 y 

IZiStiiZixh. NMOSh7> isX 9 N 1 3 9<oy-h 
^&*<fi^LAT8<0££*£7^:<'lC*gS££ftS. NM 



OSh7/^?N 1 4 loy-hm«B**fI#4>LAT 

9oet^7-fwc^$^s. 

[0111] 7 x^-[llS8LQ2^g:^ieiSy-K/Q2 
ti. NMOSh7^^N127, N137<oy-h 
£«it::t£il$fti>. 7 xf-[3KLQ2<0ietgy-HQ2 
te. NM0Sh7^^^N122. N13 2(7)y-b 
^fis(C&*S£ft&. 7-y^HI8SLQ10S:iEie«y-K 
/QHi, NMOS hyy~JX9*i 1 3 5. 
y- Affile t&£? ft i>. 7 yf-EKLQl<7)ld1ty- 
KQUi. NMOSh7y^^N133, N 1 3 860 

T-'-Frnffiicts^ft*. 

y-H/Q0«±, NMOSh7>-v-*^.^N128. Nl 

2 3<r>7-hm.mz&mztL2>. ^ y^-mssLQo^ie 

f§V-FQ0ti. NMOSb7y^^N130. Nl 

25. ui2o<r>y-bmmzmm$tiz>. 

[0 112] 7 y-H°]5&LQ2*)ieigy-KQ2i:A;*. 
7-fyl OOtWfSUc. NMOS h7>y'x;N 1 5 1 
#t£g££ft. ^ yf-HSSLQlcOieify-HQl b'<* 
y>( y I O 1 i:cOf a 1t;NMOS Yyy-JX9V\ 1 5 2# 
*£B5Sft. 7 yf-088LQOOie«y-KQOtVN'^5 
4 > I 0 2tOP B 1tZNMOS h7y^?N 1 5 3#£ 
^erl*. *at. /^Ay-'-hi: Lt^N'MOS V yy 
iSXfN 15 1. Nl 52. N15 3<0?-'- F^fl&tffS 

7Yl_0^7-f >-C«t?gSft.&. 

[0113] ftic a&ii^i&f^s-ittBj^. 

^B#lC(i. fi-f-PGMtfO-U^/UCfS^ft. NMO 

Shyyy-xfN l 0 2A^M5iitt©l::GM$£fu fc' y 
F&BLO. BLl#t' y FtSfgO£±lI]S&l 1 2CD 7 
•yf-tH]SSLQ2. LQ1. LQO*>^98f $ftTH 

[0 1 1 4 3 *LT» ft^D I S*>Vx-{ l^KClSJg? 
ft. ff-^TRN. A i B. A i N# ( Vcc-Vth) tC|£ 
5g$ftS. t' y MSB L 0 . B L 1 tftgittU^/HClSJ? 
$ft-i>. 

[0115] C^^T'S £ft*:i§-£. ft 

#Y0_0* < /W K;HcfS^$ftT. •^iiA-r-:? 
A { 5 yf-S!§LQ2, LQ1, LQOlCBXO &£ftT& 
ISSftS. 

[0 116] ft^D I Stfo-U^KCtJJOm 

^.^ft. h'yh^BLO. BLli!i>'St7^y*^«0 
8f$ftS. LT. flfTRN. A i B. A i NA''Vcc 

S$ft6i:tt(C. fl^Vref ^o-U^;Ut$ft. P 

MOSh7y-/'^?P l o i*^iitt©tc*^$ft^. 

dfttCiO. 4t*7 MSBLO. BLlWlffVcc 
lc?tm§ft«». 

[0 117] S^S^B^lCJi. T h'U^fi-§-T'S^$ft 
fr^iOT KU-X. fi^iti'A i N^fStftU^Ut ?i 0 . 
IfPGMA^/W U^/KClS^?fti>. LT . mffV 
B3*<Si,^^®Ei:=5r'9. tgEV B 2A^(cS^mS 
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fcSry , ULEV B 1 A^tcS^mEt^cO, €EVBO 
lifcift U<Mz tc h «fc o KISS $ ix h . 
[0 1 1 8] S^a^x-?* 1 "' OOx" (xliOXti 

1 ) Oig^Cli. ^ y^-IIISSLQZ&^LQK^RlEy 

NMOSh^yy^^N 1 03. N 1 0 4 tfWffiKJBJ: 
&y. t'-y F-&BLOU. SffiVBO (iSieu^/lO K 

[0 1 19) g£ ii A -r 0 1 x" «^iS^{C(i. 
NMOSh7>^^N105. N 1 0 6tfWMttlBt 
KcO. IfvMftBLOii. ^EV B 1 (cl£5t$ft& . 

[ 0 1 2 0 ] iiAf-^^" 1 0 x " <7)^(Cli. 
NMOSh7^^^N107. N108#*5j§#«£ 
=5rO. t'v hSBLOtl 11EVB 2lc|£S[§ii2> . 

[0121] S^a^f-^* 4 " 110" <7)i£^{;:<i. 
NMOSh7^^^N 10 9. N 1 1 0. Nil 1*>' 
Watt«i:$rQ. t'vhttBLOtt. «EVB3(cfS5£ 

[0122] S^ji^f-'-^* 5 " 111" tfHfr&CJi. 

[0 1 2 3] lXh^rD-b^.(cJ:9, JMtRf-y ht&BL 

0 #8 £ ii*r- * £15 1 fcflffifciftJl $ iittk . "7- 

[0124] <xtc, ^>j7T4m*&L®mz^^xm 

2 0Sr#BSLTljeafl-r&. 

[0125]^'J7r^ fSflPT'Ji. 1 0<O8£ 3i*3&*» 

Tf ooo", "ooi". "oio", "o 

1 1" . " 1 00" , " 1 0 1" . " 1 1 0" , <D«£ 

[01 26] .KOfflTfi. M^UIfrfrblV 7t«* 
fffirfcil*. "Wr*^. 7-K««ESrVVF7 — » VVF6 
— »VVF5 — » VVF4 — * VVF3 ^VVF2 — VVF1 ^M&Tlf 

x*>) v r ■uf'fs i £*>ft-h . kit. *y yr^mfttM 

[0127] ft-f , (f-^Vref ^'o-U^/KCt&eS 
ft. P MO S F 7 P 1 0 1 A^I«.1(:§^$ 

flS. ff^TRN*<VTRN ( VTRN =Vcc-Vt 

h) tCf&tSft. t'-y hit<0SE#fI^TRNC0U^ 
*» V<y ?/vf TZ.<T>frfrr>tz I $ VfllEVth' fc'tt 
^Tt^E{C>t^;?n^?)t . NMOSh7V^^ 
HN1 0 1li*7 h*7U y-KSA<S^;j!SmEVcc 

[0 128] -SKSBBSiatt. fl-^Vref it. t'/FS 
<7) y - 7«a*ffflW * ^t^ma?: P M O S h y > 
^^PlOl lc?7S-rc t tfX'Z SHEKI&jgSft.. ^iM 
jR> * 'J -t/KO V - KUC= P 5 V £*U iS^-t/U 
m$m. £ ilfc V - K JSC: V VF7 *<EDSD $ ft s . 



[0 129] $fe-T. 8£ii*-f-?#" 0 0 0" tfKOJ 

[01 30] CIt'. y-b^C0L^^<l®EVth*>' 
■7-KI*«EVVF7 iWI^ (Vth>VVF7 ) Jg^U 

SHfctf-*\ y-KSA<i^jBfgEVcc{C»^$il. NM 
OSF7>y^^N 1 15. Nl 16. Nl 1 7***3 

[0 13 1] *LT. -gBtniBAfft. ^VU^«<7)ft^ 
T-$>^fl-t*LATO. *LAT2. L A T 6 

[0132] LATO^'A'f WOWMSlX-li. 

nmosf^^xa^ni 1 8*^ji#yBuc-ejy&*> 

^tfOi: £ . NMOSF7>^^Nl 1 5A*?SjI# 
S-C'S) & *» . 7 y ^0S8 L Q 2 (T>&M.J- K/Q 2 *< 

[0133] (E^<i> LAT2A ? a^ U"<;UC0»8ST'{±. 
NMOSh7>^^N124 #*jI#J8U;:-I3J y 
£. NMOS b3>iSZ7H 1 2 3***ii# 

STC, NMOSF7>'^^N122 3F9#!B(::{I!J 0 

S<^)T') . NMOS by Vi?y.9N 1 1 

hhfrt*. 7 yf-0SSLQ lcOS^y-K/QlAio- 

U'OUC^y. 7-y^-H]i8LQl<7)y-KQ l* ^ y^'^ U 

[0134] (f^-* L AT6* J /N^f U^l-comfSiX'lt. 
NMOSF7^'X^N134 A 4 'Sf 3i*t^tC«l 0 ^i? 
^>. Zcr>t£. NMOSF7^y*X^N13 3* 5 SI« 

®tc«jy^t)oriiy. nmos f^^^^ni 32 
tfmmvmizwo&iiiixteo (y vi-m%i.Q2. l 

Q IA^SkLTV^OT') . NMOSF7yyX^Nl 

1 7 tfmmvmx'h zztfrb. y y f-mss l q 0 <r>m. 

Icy-K/QOAiD-^^uc^O. 5 yf-[HJ»LQ0 
coy- HQ 0# { yW U^UtcRlc-r2>. 

[0 135] w±tc<ty. s^a^x-^* 5 " 0 0 0" 

coy^y-feyUT. -e-tfOL#V^fflmEVth*^7-KIS®E 
VVF7 «fc07<#^ ( Vth>VVF7 ) 7 yf-E?8L 

Q2. LQ1. LQ0<O7-yf-T"-^<i" 111" (CR 
IeL. Ja». SS^ii^T'tib'-y h»BUi««WJIV 
cc. "f"A* > ^rwKi^S £ SLT+mZ. IZ7-X hZtixmZ 

[0136]— ^ty-tr^L&^ffl^EVth*^ 
-KIS^:EVVF7 J:y/|N$^ (Vth<VVF7 ) mSiZ 
(i. y - ? fiiffi^^ ct y * 1 1 vt ;U^ffi*<g£*tT t' y h 
IStgJEtiKTL. NMOSF7>^^HN10 1*^ 
VLT. m.&C0W&.tttf1£Z 9 . y-KSAiOtl{ii«ib' 

y htf^EiB&??Lo ( VTRN -Vth" ) k.tch. J- 
KSA«7)mCV// (VTRN -Vth" ) T'ti, NMOSF7 
>^^N 115. N116.N11 7<i^(CJSii"t 
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hZtltT^Kc^. 

[0 1 37] *LX. -JWiatSStt. /WU*#<0{1^ 
Tife&fi^LATO, ^LAT2. <£ L A T 6 trMXK 

[01 3 8 J fl-f 0 L A T 0 AW .U^/UOWST'ti. 

NMosh5>^^Ni i stmmttmizwo®£> 

h . NMOSh7>'^;Nl 1 8 A { i$iI#®l;H3J 9!8 
£>&A>\ NMOSK7^^^Nl 1 5 A^^ica^i l 
^t^*^. 7 •^[US5LQ2coy-Kc7)SlK(iSC:^ : 5r 

I 0 1 3 9] ft -f 0LAT2* J /W K;U<7)XBST'{± , 

h. ZCOtZ, NMOSK^yyX^Nl 2 2**#S£iI 
Srco-e (7yf-0S&LQ2coy-K<OK$K{±;g£-O^ 

[ 0 1 4 0 ] ft-SI- L A T 6 A*V % 4 l^/UcOJtBRgTia . 
NMOS byy-JXfN 1 3 4A^iIttSU::^9$;b 
h. Z<T>t%. NMOS by >i/X?N 1 3 3*>'#^jI 
#J8L NMOSh7^^^N132 tfftmm%<7)X' 

(y v-?-[ElKLQ2, LQlcoy-FcOR$K{iia#T^ 
^^#>f> ) . 5 x f-Siff&LQ Ovjy— b'vj&Miijg,Z h 

[0141] ULtlZi*). S£ii*7-*-?A { " 000" 
coy * U -tr^T, Z(T>L £ ^ffi«JEEVthA*'7- FtSmffi 
VVF7 J:9'h£^ (Vth<VVF7 ) 7yf-088L 
Q2, LQ1. LQOcOy vfr-fli" 000" c0£ 

£ swfre-r. us £ a^^ic , t -y h * 

[0 14 2] • S&A-f-***" 00 1" co^'J 

7 Z*>t£. SUKV-K&SJEJiV 

VF6 (C»JgSft4. 

[0 14 3] ZZX\ y*'J-t/PcOL£vMI®EVthA< 
■7-F^®EVVF6 «fc9*£^ {Vth>VVF6 ) ^IZ 
(i, -fc/KC«gE**0Eixi:V^C fc izX 0 . t'y M8«EJi 
Rit^-r. y-KSA(im®mffVcctC«ft$n, NM 
OS h7>^^N 1 15, Nl 1 6. N 1 1 7A<«Sii 

[ 0 1 4 4 ] * LT . — ^EK&Stft. 'VUAVXDtm 
T*> & fl# <*> L A T 5 . «LAT1 jPJfgpW K/K= 

[0 14 5] ft^<£LAT5AW l^/UOH8f§rC(i, 
NMOSh7>^^N 1 3 l#i«Btt!BC« l 5»fc 

>IcO£:§, NMOS h7^^Nl 30A<3fjI# 
©T'^O. NMOS by>zsA7N 1 2 7A<«iI#ST' 

a>£>. 7 v-t-ssslqi cosily- k/qi tfa-uK 

MZKc 9 . 5 . y -f-HJSS L Q 1 coy - K Q 1 j&O vf U ^/U 
[0 1 4 63 tS^4> L AT 1 A { /W U^/UOjgHBJT'li. 



NMOSh^Vy^N 1 2 1 * { 3liitt»tC^r 0 . NM 
OSh^Vi^^Nl 2O^'3fji«®tcA0, NMOS 
h7>^^Nl 1 9*<^jl^lC«0m^oT*3 0. 
NMOSh7y^N 1 1 5**3iattSST'Jb&*»<o. 
7 y ^-0S8 L Q 2 cORiS y - H / Q 2 *>'o- U-*C/Kc$r 

0. 7 xf-HIS8LQ2coy- HQ 2 AW l^UCKfc 

[0147] fcUttcJ: 0 . §£ii*T-:?A>'" 001" 
coy * U -t;l^t\ -f-co L ^ ^<SmJEVthA^7- K$f5®E 

VVF6 iO^&'.M Vth>VVF6 ) %£\ 7 7f0»L 
Q2, LQ1. LQ0c07vf"f-^t±" lll'CR 
IcU Utt. SSSii^T-Jih'-y MlBLlilEasmffV 

cc. +*>*Mi4m£&*-m.mz7'-xhZi\xmz 

[0 148]— 77. y*'J-t/U-cOL£^«®EVthA <, 7 
-b'&^EVVF6 J:0'h$^ (Vth<;VVF6 ) i§-£lC(i, 

•J-^«««»£J: ^Hr/U«SSAnj£*i-t t' y b&m. 
Etil^TU NMOS byy i/X ? H N 1 0 1 tfiX "s L 
T, TOWHEJhWSi 9, y- HSAcomatib'-y h 
H^EtB&WL^ (VTRN -Vth' ) t^c«>. y-KS 
ACO^^' (VTRN - Vth' ) T'ti. WmOSbyVis 
77N115, N 1 16, Nil 1 \5&±\,ZW&* h Z 

X'hh^<t> L AT 5 , <fr L AT 1 mW&'^-i U^MZ 

[0150] ft^-^> L A T 5 *»V N^f U^UcoXSOT'Ji, 
NMOSh7^?N 1 3 ltf9il&B(C{09ifeb 
-S. Cicot^, NMOSh^^^^Nl 16^fC 
*aL«rv^rt. 7 -yf-HI8SLQ lcoy-Hco^lciiS 

[0151] ft-§-0 LATl*>'A-f ]y^./UcomrHX'lt. 
NMOS hy yi/XfN 1 2 1 0S5*>S 
NMOSK7>y^7Nll 9A^Sfil*t©TJ>^ 
7 yf-aSSLQ2coy-KcoS«E«iec:^ : 5:>'''. 
[0152] liLh(C«t 0 . S£iiAT-?#" 001" 
coy*'J-fc/UT\ -?-coL#^ffi^SVth*<V-KI8®E 
VVF6 .kO'J^V^ (Vth<VVF6 ) 5-/*-0»L 
Q2, LQ1, LQ0cO7 -/f-T-^<S" O 0 1 " <Ot 

scicis^ $ fir s ^ a * *>n s . 

[0153] WT. Pl«(cLT . 7- K&«JEWF5 co 
SI'ji^T-^* 4 " 0 10" coy* V-»r;UT\ * 
coL&^ffi^SVth^'V-Hll^ffVVFS .tO^^V^ 
(Vth>VVF5 ) cO^-g-cO^^ yf-ESSl LQ2, LQ 

1, LQ0«77ff-^A { " 111" (CSte-TSi 9 
lectins fl 

[0 154] >7-KtlimEVVF4 cO^. i&iiAf- 
?A ; " 0 1 1" coy* 'J-feyUT', -5-<OL#f<I®EVth 
Af7-K8t&EVVF4 i 1 )^^^ (Vth>VVF4 ) 
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<0*7/-HhIKLQ2. LQ1, LQ0«77ff-^ 
A>~ 111" lZfc&1-h£dlZpW$tl2,. 

[ 0 1 5 5 3 "7- KI8^EVVF3 <7)i§-&. S^&Ar- 
?#" 1 00" <^>*'J-fe/PT\ -f-OL^^lI^EVth 

Kt81£EVVF3 J:*)*^ (Vth>VVF3 ) 
<7)*7-/?-®S$LQ2, LQ1. LQ 0 £07 v 
IT 111" tcR3rf&J:olCi&]iS|l$ftS. 

[ 0 1 5 6 ] V- K&mffWF2 <7)ig^. S^&^x- 
?#" 1 0 1" <JHr^T\ -e^L-^V^IiSVth 

*«V-HIR^SVVF2 «fc9;*:£^ (Vth>VVF2 ) 
W*7y J ?-[ElS§LQ2. LQ1. LQ0^)77ff-^ 
0»" 111" IZfc&'rhJiolZfflWStlZ,. 

[015717- KJSmffiVVFl coig^-. S£&A-r- 
110" coy* 'J -tr/PX'. -£-<0L#^<IliLEVth 
*f7-KtimEVVFl iO^C^^ (Vth>VVFl ) 
c7)^7 xf-lslS§LQ2. LQ1. LQOcO^v^-T-^ 

111" izmg-th x oizmmztiz. 

[0 158] fit. "7- h'f#SJEVVFl T'CO^'J 7 r 
■i #$*7 LfcgUBfT. £7 v f"T-> > OKlEfi#eo , 7-< 
-f-KOR#fcfc/l. lott" 0" tfihtUS. V-fA* 

-fc^K&frL. ^TA*' 1" t5-otimB. 

[0 1 59] a*asL»flsfc:oir*TEI2 1S:#.B1 
LTIJJBJ-TS. I^SL^tCJi. 4-*\ *]tfilft-vRST 
£— 5E$f33>'Wl'^KLT7y^-E88LQ2. LQ 
1. L Q 0 cOEIf y — K Q 2 . Ql. Q0£o— l^/U 
C«MM:-rt. *LT. ^^T^tTO:, S^'L- 
^V-frh'fittbtih. 7-Kt£^JE£VRD 
7— 'VRD 6 — VR05 — VRD4 ^VRD3 ^VRD2 — V 
RD1 ^HiXT«fTlT5r*>*i4. 

[0160] gt*ajL>*£ii. ^>jyr jmtmmiz. 

9ft. ft^Vref #0— U*OHCK5t$*l, PMOSh 

7 y^?Pi 0 i*q»ii«JBfc:«»$ft.4. ifc, fl 

^TRNA<VTRN ( VTRN =Vcc-Vth) C:t£5££iX. 
^$iX^*>t. NMOSh7>^^HN101IJ*7 

h^7L. y-h'SA<i^:jiS®EVcctc?tS:$iis. 

[01613 -Jf«|ISBSatt. fl-f Vref <i. t'y MS 
cO'J-7^SS^Hm'tl)^t<7)tEgS5r P MO S h y >V 
X9PI 0 1lzdi?ZttfTZ&mE.tzm%.Zt\. 
1R**>J-tJW7-}<mzP5VtflStfe2i\. S^-t/U 

tftsm. ztirzy-miz. v rd7 t/m a $ n & . 

[ 0 1 6 2 3 7- KI8tEE#VRD7 V<r>m^tti L«0t£ 
>^fc U-t^OL^^fl^EVth^y-H^mffVRD 
7 <fc9*£n (Vth>VRD7 ) -te/MEiSa<3iX$f 
odiKiO. y-KSAli^mflEVcc(zf*«Six 



5. Ci7)fc£. NMOSh7^^Nl 15. Nil 

6. N 1 1 7A<3lxItt®fc&6. 

[0 1 633 LT . -5gB#r.3g>af£ . '</U.*tttf>«^- 
T"*)Sfi-§-*LAT0 , *LAT2. *LAT6* 5 I!X 

[0 1 64 3 ft^^LATOA^N-f K;UC^$i\S 
t. NMOSt-7^^N 1 1 8«<*»KJB£K£3 
LT . NMOS h^i^^N 1 1 5teiSiIL 
m&tztb. 7 /^-l£]S§LQ2^Rfey-K/Q2*i 

""OjtC&O. 7-y^-[I]SSLQ2<50y-HQ2* < r 1 j 

[0 1 6 5 3 fl-S5-0LAT2A*^-f U^/WCtS^?*!* 
fc. NMOS h7>^^N 1 2 4A<25ii^®i:IS^$ 
ix&. -lcofc#. NMOSh7>^?Ni 2 3tiSSiI 
tfSK&O. NMOS h^v^N 1 2 2(i»ii*U& 
(cWO^oTV^. -etT. NMOS hy y~>'X?N 

1 1 6*isiiiLroi>Jty?. 7 7fBf5LQi^fiy 

-K/Q1# roj (C=5r0. 5 v f-0S8LQ 1 coy- K 
Ql if r 1 j 

[0 1 663 fl^^LAT6^VN>f l^^yUC^S^iX-i. 
t. NMOSh7^^N134 
7i«>. Cwcl. NMOSl^^'^N 13 3, N 1 
3 2t±3iai«^t2tJ]0ffii5-oT^6. -5-L.T. NMOS 

Vy>isX9\s 1 1 7»i3liiLT^4^. 
LQO<50RI£y-h'/QOA { r 0 j (ZSteL. 7 7f@ 
!SLQ0tf0y-h'Q0A< r 1 j (CSSE-rS. 

[0 1 67 3 W±t3j:0. **y-fe/KOL**MMffV 
th*f7-H^€ffVRD7 J:0*J^ (Vth>VRD7 )J© 
7 yf-0S§LQ2. LQ1. LQ0^7 7ff-^ 
A<" 111" (C£3s-f&. 

[0 1 683 — Tj". ^t'J -fc/KO L # V ijll;ffiVth*<V 
— KI8HLEVRD7 WT (Vth<VRD7 ) X'fttllf. >J- 

&tu nmos H7>^^hn 1 0 1 tfm&vmt 

Vtim&tQmi.^ (VTRN -Vth' ) ZCDtz 
46. NMOSh^yy^^N 115. Nl 16. Nil 

[0 1 693 * . -^B^ragm. /N-/l^X«<7)ft-f- 
-C'£> !><!-§• <£L AT 0 . 0LAT 2 . <jf> L A T 6 AMiX 

[0 170J fS-^-^LATO^VN'f U"^K8SSil* 
t. NMOSh?>y^^N 1 1 8MKI4ailfi:KC$ 
NMOSh7^y^^Nl 1 5(i^(CliWii 
Lfcv 7 x^-SJSLQ2<7)y-h'OS:ic<ieC4> 

[01713 ff-^*LAT2A { >'N-f U^</U:I5S$^S 
. NMOSh7>y^^N124 A«Sfii«®CSS5 
tXh. tZotf. NMOS h7VyX^N 1 2 2«i2M* 
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[0 172] ft^<2>LAT6A<;W U"OUct£5t$iX-5> 
t. NMOSh7^^^N134 * { «Sii*t®tCl5SS 
tLh. tZ?>i)K NMOSh7^^N132. Nl 
3 3(*?Mlil'C&**:X>. 7 y^EffSLQOO/- Ftf) 

C 0 1 7 3 ] Ktc, V- KtMEE£<VRD6 (cfSJgSftT 
lUfrftLtfTrtcfrtlh . -7- h'f§^LE#VRD6 T'^IS^ 

®EVRD6 JO**** (Vth>VRD6 ) -t;Hgg£ 
aWi&v^ fc (c«t 0 . y-KS AtitEismEEVccHfR 
f^Sil*. NMOSh7^?Nl 1 5, 

n 1 1 6, nii 7#mmvimtKci>. 

I 0 1 7 4] -?■ LT , — £B#ISfijSt£, ^VUXtt«0fi-§- 
•C-^Sft^-^LATO. <*>LAT2#l«tf:>'W U^MZ 

[0 175] fi-ftfLATO^VW K/Hcf£5e$ft£ 

*LT. NMOSt>7>y^^N 1 1 5li#ai 
tl^^ft. 7 7f@JSLQ20Ricy-h'/Q2* 5 
ro j 5 •:/-f-lHlKLQ2^y-KQ2* i r 1 j 

[0 176] fi-5?«!>LAT2#;W U«</MCttJ£3iT.4 
fc . NMOSh7>i ; A^N124 #*il#!BK:R£3 
.!<7>fc£, NMOS hyy-JxfiN 1 23<i25ii 
#cST'*>&. NMOS h^y^'X^N 1 2 2«i3liHl® 
IzWOmhiX^^. tLT. NMOSh 7 y^^N 
1 1 6 JiiSiiLTv^ 7 7f0»LQKO^ 
— H/ Q 1 A* r 0 j twKffe L , ^vfEBLQloy- 
HQ1 r i j ic£3g-f £. 

[0 1 77] VXtizXO, ^ty-t/naLfc^fMMEV 
th#>7-Ft&gffVRD6 iO^^ (Vth>VRD6 ) *§ 
7 -x^-[HlKLQ2. LQ1, LQ0<07 7ff'-^ 
a&T 110" tCRCf 6. 

[0 1 783 -^, ^*'J-fe/U0LS'Mji« J EVth*f7 
-KtSmEVRD6 ( Vth<VRD6 ) T'J>*l(i\ U- 
^fiiltmffij: o-fe/l^g£A<g£fiT t'y hH^ffii 
I5TFL, NMOS hy> y'X^HN 1 0 1 tfmMW&t 
Kc 0 . «^fcoSi27J-* J S^ 0 . /— KS A<0«ff<2 t' y 
MMtEtPMft^ (VTRN -Vth' ) ttch. Z<T>tz 
NMOSh7V^^N 115, Nl 16. Nil 

[01 79] -f-LT. -JgBSfgjgiSfiL yNVU7.«i0fl-^ 
T'A&ft^LATO, *LAT2A^I»:^'f l^/UC 

[0 180] fS-f-^LATOA^N-^ 
t , N MO S h 7 ? N 1 1 8A^iitt®(ClS^$ 
tlZ. L*>L. NMOSh7>^^N115li^C 



[0181] ft#*LAT2*^N^ U^UC|SS$iXi» 
i: . NMOSh 7Vy^ 7 N 1 2 4 #afcItt«SU;:|&5g$ 
7-yf-0KLQ2Oy-K<7)R!Ea i i6!<T^3r 
VV?)T\ NMOSh7>^?N12 2li^iItft 
£. U£**oT, 7 yf-0»LQl<Oy-H(7yRI£(iie 

[0182] V- Kt8HLEE#*VRD5 (clS^SilT 
BEAffiLA<tr ) Sri3ii&. "7— Ki$®EVRD5 T'^SIAiiS 

WR5 J:97c#^ (vth>VRD5 ) -byPVEE^dE 
flSr^-I fc 9 .. y-KSA{±^jHtSJEVcctz«l#S 
NMOSh7yx^?Nl 1 5. N 1 

1 6. N 1 1 7{iSSJltt®tC«}$$iti. 

[0 183] :;t, 7 7ff-^CWLTIi. WTtfO 

[0 184 3 

G>Vth> VRD7 : ?7ff- 111" 

©VRD7 >Vth>VRD6 C0*§-&: 7-y^7"'— ?ti" 1 1 
0" 

<3>VRD6 >Vth>VRD5 7 7ff- 0 0 

0" 

ZZTii. ©<7y^-Hr«yj^, 7 y7-HJKLQ2, LQOJO 

y-h-cosss*^tT. awfcL-r-***" 101" t 
$r&j:?j::-f 9, c^jfc*. d)ois^©^ 

{ 0 1 8 5 3 -5tB#fSH£J§f3L >NVPX#<OfI#-C£>£(I 
^LATO. *LAT7»n^ 

[0 1 86 3 ff^LATOtfvW U"<.;UCffcg£;fT.& 
NMOS VyyisXfti 1 1 8A^a«StClS«$ 
*LT, NMOSh7^y'X^N 1 1 5<i9KlL 
T^l»/c)6. 7 y^-l£lKLQ2<7)S:ey-H/Q2* i 
r 0 j CIS: 9, 7 yf-0SSLQ2Oy-h-Q2^ r 1 j 

[0 1 87 3 ®, 7t* , 7 y^HSSLQ 20 

y-KQ2*i r i j (c^soT, f^Sti^ro. 
[0 1 88 3 fI^*LAT7frVWU'< / i4;;I£5E;*i-l& 
NMOS h7^y'A^N 1 3 6#&ji#SUCfS5£$ 

iil>. d<7)i:#, ©o^tcti, NMOSh7>>-'^^ 
N 1 3 5#3fcIL-t£>9, NMOSh7^;N13 

2(iala^(c^^]'9^si?o•cv^4. nmosk? 

>->'A?N 1 1 7t±3iaLTV^^:* , >. 7-yf-0S§LQ 
O^ISy-F/QOA* ro j C^rO, 7 yf-@88LQ 

ooy-KQoa* r i j (=sic-r«>. 

[0 1 S9 3 w«7)t ©S.tX©c7)li-^(C(3, NMOS 
h 7 > ^ ^ N 1 3 5 S:&^, /- H»R 

[0 1 90 3 tLh(c«tO, ^^rU-b^L^v^fflSffV 
th^>7-K^jEVRD5 «kO±#V^ (Vth>VRD5 ) ^ 
77f@SLQ2. LQ1, LQ0W7 7ff-^ 
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*<" 10 1" IZ&.&T&. 

[0191]—*. ^'J-fc/UDL^H^EVthtfy 
-KI«mffVRD5 (Vth<VRD5 ) X'$>t\l£. 'J — 
? fiift^E J: 0 * £ v %*;U^i£#cf u *iT t' -y h I8^E<3 
KTL . NMO S h y >isX ? H N 1 0 1 WmMttMb 

tc o . mmnn&ft&sz n . y - h s a^ss« t -y 

MSmSiB&^L^ ( VTRN -Vth" ) i&S. .I<7)*: 
NMOS h7>"^^N 1 15. Nl 16. Nl 1 

[0192]-?- lt . -mmn\&&&. >*>vxwr>{m 

[0 19 3] OT^LAT0*«M U^/UetSSg$fX& 
t, NMOSh7>-^^Nl 1 8* 5 3ii«®(C;IS^$ 
tlhtf. NMOSh^y^^Nl 1 5 ti^lCtiSIji 
LSrv^tfJ. 7 yf-0S8LQ2oy-KO5:i!E{iiew^ 

[0 194] fit*LAT7^W U^/UCtSS3*X& 
t , NMOSh7^^N136 4TOl:RflRCtt££ 
ixT V ^ . 7 v f - 088 L Q 2 <7> y - H <0SiE* ? ig $ "C 
(,v$:Vvy)T'. NMOSh7yy^^Nl 3 2<ilK»ii"C" 
$>£. LtztfiT. ^ yf-SlKLQOwy-K^Sfeia 

[0195] fclT. mmz LX . UTF*> J: 3%d«i«>4f 
Ziltlh. 7-h'tS«EVRD4 <?)li£. VRD5 >Vth> 
VRD4 <0^-g-c0^7 i'-?-ll]S8LQ2. LQ1 , CQOcT) 
7 ••/ f - T - * tr 10 0" icStE-f £ «k -3 (cS'lffll $ ix 
£. 

[0 196] V-HtSmffVRD3 C0*§-£. VRD4 >Vth 
>VRD3 <r>t%-&<7)X.y yJ-m%LQ2, LQ1. LQ0 
sO^ yf-T-^* 1 " 0 11" (zSlE-ri.J:o(c$iJiai$<x 

s. 

[0197] 7- FIMEVRD2 VRD3 > Vth 

>VRD2 C0^W^7y?-[HlS&LQ2. LQ1. LQO 
<7)7-y?-7-'-^* J " 0 10" CRKti J: 3tc»JeP$fl 
•5. 

[0 198] V-KI8mEVRDl CDtiiG. VRD2 >Vth 
>VRD1 cr>m-&<7)*7 y^-(38#LQ2 . LQ1, LQO 
^7 7ff-^A s " 0 0 1" (cSlE-r^«J:3tc»Jiai$ix 

■s. 

[0 199] 

I ffc^'Mi* L <fc 5 i: -f £ Hie ] ±5$ L fcZo^CT*^ 
•f«J:3{c. iatgU-'<./l'5-4ii J ^8M(c-ri)t. 

«HtLT<&. 

[02003 -T=5ri?t> . _Lj£ L/c 4 ffi^frtt'ti. ^'J7 



r-fKJ(c(i. ^-KtSSrVVB ~VVF1 K 3 EH2J 9 & 

-b^S^ji^+^-T-ftSt. 77ff-^K" 1 
1" (cK£-f.5>J:dlcLT^S. JlfUi. •t^t'Jt 
>uo L » i %<fivth*>'<7 - KtS(c4-i. f>ix^Sfftl±(c5r 

$•" ii" cRflc?*fco-?ft*. 

[020 1 ] W^tl »*&* ; r-*a t " 0 0"^^ 

ffi2 (I22A#KD (c^&fcf 6. J»M$(c. -7-Ktfc^ 
EEk L^offitSrltSSLT^ y^T-^SrRlc^^SJ: 
3tC-r^t. -7- H^mES: VVF3 -VVF1 KMI&^O 
HiT^ofct*. -7-KtS®E£WF2 KtSSgLfcfc 
Zco^^'J -tJl-cOy y -fT-'-^t"' 1 1" (CR<£ 

aWBHW*. 

[0 20 2] ±ajL^:8<ic7)09T-{i. ^'J7H 
KHcfi. -7-H|g2rVVF7 ~WFHC7(I]fl]0«i. * 
/U* 5 S$ ii^+TJ-Tft -St. 77tf-?J" 111" 

L # i Vth» j! 7— r ^iw-g-i. ^uAi^Siii:^' - T 
*3 0 . S & & Af- ^ 1177-1 B$<59*JgWf - ^ T 
*4ki^3jftft*»fcL^i:*t=. 7 7ff-?S;" 1 

1 1 " tcS«c-r^ttfOT'$>4. 

[0 20 3] fi«li.{f. S#jiA7-'-^A { " 000"^ 

^4 (08#.^) izhht-r h. mmz. v-K«iig 

St LZ^mtZimLXy v^-fZdiMmthii 
oiz-fht. v-KlsmJE^WF? ~VVF1 fcfiiXflJO 
WllX^fztt. V-KI8^E^VVF4 ictS^L^i: 
#(C, ^<7)> ; E: , J-fc/U<?)5-yf"r-^^"' 111" ^ 
icLTL*^. «^ii^+7i-i:$^TL*-3. ^<0J:3 
KZttitjgZKci^Xolz-t&b. ±&<7)£olz. Hlffiffl 

[0 2 04] ±.&Ltz4fccr>mio XV smoWT' 

ErVRD3 —VRD1 IzmttZZ-ltZ-tt. tJt. 8ffl<7)^(C 
fcV^Tti. V-H^SSrVRD7 -VRD1 IZWI^^C? 

LT^4. -Bx"3-h'$nT7 yf-[H]SStc 

&&LX^<<Z&tfhZ>. Z<7)±o%:Zttf'rt%z.Z* 
[0 20 5] Uo^T. ClcO^BJ^BWti. y^'J-b 

y%tt*ai<*ie^!io^'j 7t-( ifms.r/m^ta turn 
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[0206] 

wnztitz^m&rf^tt. z^ittzmtx it 

SEA^b L . I- £ << >ffi^E (=15 t fc«<0-r-* £ IE« 
■*-6**»J-fe/HS:*U nt' y hO^Sr-^fc^'J 

&*B$K§£&*T-?A f 7-yf-$ft&i:ft^ <'J7 
r 4 i*tc-r - £ iii ixl> t 7 £ 

ft&nfiO^yf-lelS&i:. S£ y -v^mzy 
•y f - $ tiX t r- * izfc t t' y h JSSJEdSSf * 

L * v^flWE<o#ffi«®fc:J5 tTfSJg L . > * 'J -t/u^ 
L £ v ^ffl#-7 - K ttic (ilia £ ft/c^E £ tt£ T o £> frt' 
oiiHzX^y 'v^mvg^L. ^JyT^tiHZT-? 
*>'+#(::«£ ft 6 t y y *IURi::JJr »0t- 9 rfik 

jzzti&j:oiz®w?h^)yT'(®im^&t. m*& 

L«f(C V- KISSES- L * ^««EO^«Bt=JB t 
T f£S L . 'J -t^KOL^ V MI# "7 - HUtcEPiD $ ft 

X. m*&2ntZT-9tfy •s+®mzik'£Zixh X o 

mm-t hm^-ta Lmm^ett tm*., <v y r 4 mm 

mZy vy-2t\X^&T-9lzmtXt'y h&t7Vy- 
J ^->''-ri./L : S^v^J:p{C$lJ»L. > t 'J -t/KdSSt* 1 
SSft & rt> i' o *Hc J; 0 ^ ^ 'J -fc /KD L * \> Mia"7- Kll 

Ul7Jt:JCfC5-yf-0»?&i|JtL-C. ^'J 7 r 4 B#lc-f 
>i£fti> t y vr-\s}mzmfc<r)T-9 
*<IS« SftS «fc o iz Lt: Z b 5r^at T 4 &1±¥*S 

[0207] 2 tfO^B^TIi, ^^6 'J Hr/Hi . 

-ssfl? h yy itx9ZftLx t'y mat* y-**»tc« 
8? $ ft* ^ * y x h 'J >- ?'frh tc h . 
[02081 tmm 3 O^T'ti. <'J77-< 
li, fiT&t -y h SrRfcV v£ 5 y f-HISSlcF^cO-f- 
7-y^£ftT^-S>h£K<0*. t' y bmz7 V y-*-is 

misj-s-rj: oizfflwt&^&t . arat'-y h^^® 

[0209] II^JI4 O^BjX'ti. ^J7t-( Mtt^g 
y-;*Z1XXi.^b£tZ<r>&. t'-y hH(CT'J-?-V->-' 

«8S*a-TJ: jtlWti^St - ftTfiih'-y h^«SS 
(cEtT. t'-y hiS^T-'-f^^-v— ^2r-r^«t3(c$"Jffll 



[0210] fg^fl 5 O^BflT'ti, > * 'J -t/UCli. 
(n = 2) t' y h<7)^ffi-r-^rS#iitx«t 3(CUT^ 

[0211] IS^il6<?)^X'{i. 'J-fe/Ucte. 
(n = 3) t' y hO^fflf'-^S-S^iiOJ: dtCLT^ 

[0212] IS*ifi7<WJ!l;L 7- HtSfc <fc Vt' y h 

iSi^ma^EEizm t x mm^mmzwrn $ n^^a 

# v ^ffi^JEtctE tfc«<0T - ^ 5r S ^ * f -fc/l'* 
WL. nt' y h^ffif'-^Sr^^U-t/UCS^aO^ 

?-9i) i y v + Ztih tmz. ^)yr-i B$ Cf- ^ * { 

HS^-tti tB^tcSg^tii Lx-^* { iS«$ixS n flS<7)5 y^- 
mZ&A-miZy -/^mzy yf-^ixToSx 

tciE t ^ t- -y h «ngE(cts^-r hm$ &A-fflW*& 

^Jyr^mz, V- HISSES: L£^ffif£ffi<JD# 

JSCEPtD? tltz^KZmtX l>4 3 4»C J: 9 5 -y f- 
088 5- 5££ L . *C U 7 r b§ tcf'- ^ *<-HJ-C» ^ & * 

m-th^jyr^mm^kt. n*asL^t=. 7-h» 

-b/KJOL^ ^fig^'V- Ha»zEnjD$ft7t:®ESr^x.Tv^ 
•SA-i:'5*HCj: 0 5 yf-SSSSrfil^LT. m*iX2tltz 

T-9&y v+mmzakfeztiz x o izmw-tzmxih 

ScOSPgtClS^L. BuEiT'tc^ yf-EISft^y-h'cOS: 
lE*^tTt^t^^tCCOA, t' y bm£70+ J r—>' 

L . > y -feyutc^ss^'SSft -& fc' 3 .tO^t'Jt 
L § ^«**!7- K tSKEpflo;* ft^tffiES- US v >S 

LT. a^fcKL^(C7-yf-IlIS8(cKAtflL-r-^* { l5^ 

mx&xoizbtzzt&ttwib-rh *m$m*mmm 

3iB.X'hZ>. 

[0213] IS^ii 8 vmiX'ii . x ^ y -t yUi . -?-co . 

-jgai/fBs^s^y- H^EtciBt-csia^^siiffli^ft 

•S»jMS?h7>-^^S-^LTt' y huistxy-^ts^t$ 
^$ft7tr^< ^'J^h'J >?frht£ h . 

[0214] imm9<7>?mxn. **o*mzi±. 

(n = 2) t' y hcD%mr : -9t:mZ&ts<t olzLX^ 

[0215] 11** 1 OcOf|0J!-m. 'J ±MZii % 
(n = 3) t' y h<50^<iT-^5r^^iitfJ: 3(CLTV^ 

[0216] mtucm 1 1 (D%,mi. v- Ht8fc«tt/t- y 
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t # ^mns. izmttzmcDr- 9 ■& * * 'J -t/u 

TJf&tt^ftiete^Sc'X 'J 7 t 4 &T'*> ot, "7 
- K L§ v%fi®Eco^«S(CfEl:TajBt<Ofa 

L T , U 7 r 4 i$(c r - ? AH-tXcS # ii£ *l h 1 5 
•y f-teIS§t-m^«0 T—ftflk'g.ZtihX olzLfcCbZ 

[0217] |g*« 1 2<0&BJUi. 7- J:l>'t' y 

U £ ir^OVElciS tfcfcOr - ? *IEtl "f * 'J -b/U 

issu Wimix-izy y^-ms^y-^^m^tx 

<I#7- K«CEpj)0$it^mE^^i.T *»5r 

ttiijjmx-t>&. 

[02 18]'<'j7T'f ISf^B#(c, 7- FtHMEfc L# 

* - -r & / l % ^ $• mm l t v > h . 

[0219] -f 5r;b*>. iettU^*M fit $:ft.Jt%£ 
VBOtCO^VcccomjE*^^.^^, mEVBl, VB 

2tegi6U'<.;UT'*>&. Ltztf->X. y vT-mmz^-v 
T-ZtlX^hmZ&X-T-fi)"' 0 0" CO£#CO*. 
(NMOSh7V^^n3. n4*^iitt®t^r 
0. ) fcf-yMMrry-f"*- S>U *comer>T-f<7)k 
#(cti. t'y MBSrryf-v-yL^r^. 
[02 20] mmz. -7- F&mE£ VVF2 CC|S5e-$-& 
i^tcfcL ®EVB 1 (c^VcciO^E^^^it. ^ 
5VB0. VB2iiJflteU^T* , 5. 5-yf-[HK£5 
•yf-SitTV******^-^^" 0 1 " <T>t #<7)*t' 
•y MI€rryf-r-^'L. *4>tetf>T-*tf>J: £{Cti. 
t'y MSSrr'Jf-r-^'L^:^. 7-FtS®E£VVFl 
KiftS-f &i tac<i. fffVB 2tC^Vcc(75^E*^ 
L htl, mffi V B0. V B 1 iim^^UX'h ^77 
^-lHIS8(C7 vf-$i^t■v^ss#iiA7•'-^A ^ ■' 1 0" co 



[0 22 1] i/c. fd£U"</ua<8ffi£: 

(i. ^EVBO(C<O^Vccco^ffi* { 4--tt>fl. fffVB 

1. VB2. VB3U«ffil-^K-S>S. Ltztf->X. 
7 yf-®S8(C7 ^$itT^SS^ii^T-^*<" 0 0 
x"<7)h&0^. (NMOSh7^^^N3WN4 

[0222] HaitC. *7- Hia^E?- VVF5 SI/VVF4 
iciS^-ri) t Z (Ct±. CEV B 1 tCCO* VcccO^ff*^ 
mjEVBO. VB2, VB3J2gifiU'<.7l'T-*> 

0 1 x" <Ot#co^t' / MSSrrUf-^-^'L. -e-coffi! 
<0r-^Oh#C<i. t' y M8$r7*'Jf-^-i''t : 5:^. 
•7-Kt8^S$-VVF3 S^WF2 (cfg^-T-l. t $ (cti. 
g,FFV B 2 tcco^VccO®E*''4-i. <^>il. tgJEV B 0 . 
VB1. VB3liStU^/K'ibO. 9-yf-EllliC?<y 
*f-ZiXX^hW$SkA-T-?tf" 1 Ox" <7)i:#co^b' 

{Ci6^-f'5.i:^^(i, tgffiVB 3 (CCO^VcccOtaE*^ 
i'oit. fffVBO. VBl. VB2(ijfltfiU-'<.yUT'$) 
0, 7 yf•[HlSSt;7•y•f-$i^•CV^|>S^i2 ! ^•r-^'* ^ " 

1 10" cot^co^t' y MR5-T'J^-+->''L.. 

[02 233 dOi^tC. 7y^-?nTV^x-^tcC> 
tT t' y MS$r7*'J f-^-^'-r l»/L^v^$•^l]t»-r-|,^ 
h T. ^ U 7 r 4 *<O0HOtB***lB4lfl;-r -5» . 

[0224] Ccoj:atcLT'< , J7T>f I£ 

fiTlHt'y ^y-KWJNMOSh^^^N 
1 9S.Z/N2 3coy-htw^-^.. -e<^R<£y-HcOtt® 
JNMOSh7>'^^N21. N25tC4-iT. ST 
(2t'y hco^ yf-IUKOttHStciCbT. 

2. LQlcoiS^/TISSSr$i|ffll-r'i.l8fi!ti:-r^. 
(02253 ^<0«t olzLX^Jyr A tttco 

imwoistfamoiir&izii.. ^ yf-iiiMLQoic 

5yf-$#l«.©Tfit'y h(C-7^Tti. NMOSh7^ 
^^N7 2. N 7 3 liZX 0 . ST{i t' -y h cO*t©(Cf5 
tT. t' y hfcO-r-f Xf-r-^'S:©Jffll-ri». 
[02263 E«K^36 t 4 fit ^iXTtSS^ffiLBf tcfc 
^Tti. -y^Kcoy- KRRjtffcHfc* 

tccoA. h' y MS5:7'Uf-+-v-'-r'5.J:dC$iJei)L. b? 
IsitX'lz? y^BSS^y- H(7)Rlc3& { *>4i: . t' y bt» 

*». S!^a5LB#(c(i. HEVBOco^Vcci: L. «JEV. 
Bl. VB 2{i}flfeU'<^t-rS. -5-it^-C-coS!AtKL 
T'7 yf-0?§<7)RS£*<ie^TV^Oi:l'COA. NMOS 
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[ 0 2 27 ] ieigK^* ? 8ffit £fi7tt£*JiiL 

L . filUi T'lc 7 v f-lHlK^ y - WZMtfh h b . t' 

-r=5r±>*>. i^iULBtlcli. ®EVBOiOAVcct L. 
SffVBl. VB2, VB3tegifeU'</Ui-f6. ^ft 

£0*. NMOS h 7>^^N4 . N3**i$jIL. ®E 
V B 0 tCt 0 b' x h IS*<T 'Jft-y'SftTf-? <Of £ 

[0 2 28] -«7 -yf-ElKKRJi 

? fut r— ? 5: ffcfIT 6 <£ o isfcS: h fz ao . 

[0229] 

teLTWWrc. (a®5r#o?.LTIKBB-r.&. 

[0230] i. wnommcomm 

i - 2 . si comtiznjtmcomz a^coiM^ 

1 - 3 . SI OXIfc0)£JB<O'< 'J7r-f SS^tK L8#cO» 
fl* 

1 - 4 . SI c^|£<7)ff#B<Ol5!*!i; LB$tf>iM£ 

2. S2«0HS6O^S 

2 - 1 . S2<0HJfc<^©<7>£ftfl$j£ 

2 - 2 . S 2 <r>m&<r>BB cos S ii^oiMts 

2 - 3 . S 2 oXJtajBJBOt 'J 7 r -f St^ab LB#coib 

f£ 

2 - 4 . s 2 cr>mm<7)mm<om*-tii L*ottfe 

3. S3<0H*6O^® 

3 - 1 . S3c0Hifc<0Jg«<0£frfllfi£ 

3 - 2 . S 30XltaJB!Ba<£ ii*B5<7)tM£ 

3 - 3 . S3 cn>?m.<r>im<r>*. y 7 7 4 SS^tti LB#c7)ift 

f*. 

[023 1 ] 3 - 4 . &3com£<r>BB<r>mA-&Ltif<0 
[0232] 4 . 

i . s i comm<o&B 

mm. z <»%.m~&frz> fut^ssfrie^scos 



[0 2 3 3] 1-1. S 1 <DHSfc?m®*>£&flSj£ 

0S« 2 2 1 . ts*aj l/^'j 7t-( swess 2 3 1 ict 
[0234] ^tgn-(2iii. 12 1 ^-tx 0 tc. 

^^y^'J-t^'ftjiO^-KISWLO-WLl 5(C& 
SESil^ytyxhy >>a0. a 1 . -Sr-ehy?* 
tflcK?'ll*:}fifi£i:£ft.S. KtSWL 0~W 

L 1 5 iztmZixt:* * y -fc/Kc i O^-^'tftilJfcSft 

[02 3 5] ^t'JAh'Jy/aO. alii, 7D-f 

>t'J-b;l'h7>'i'^?mTOA — mT 1 5 A. mTO 
B-mTl 5BimPHzt$t%ZtltzNANDXbV>? r 
d^NANDAh'J y^co^^y-fe^h^^- 
^^raTlSA. mTl 5 BO >*<iSiRy— h 
sGlA. sGl hfSBLO. BL 

llzmmZtl. >tU^h7y^mT0A, mT 
OBCOV-XtfMtRy-h sG2 A. sG2B!r^ 
L T £5£1&tttS S LvC iSlfc $ tl Z> . 3MtPv7-'- SsGl 
A. sGl B<oy-Hi. S^fi^«tglilDSG(^iS 
K8£$i1&. 3!iK7-'-l-sG2A. sG2B<oy-h 
(i. >SlRfi^[*te*&SSGlc&iI(c:«ia?ft.£. R-fr 

LI . -CfiMJISil*. 

[0236] S^&^irti. fflUlf 2 0 V«7)®EAJS| 
b ^ . StR?"'— h s G 1 A . sG 1 B<i«ii$ix. iH*R 

sn^y ^ y t/w»7- vmzw^m&tf^-x. t> 

tl. iM!R7-'-hsG2A. sG2BimmmbZtl&. 
[0237] J^'J-t/Uhyyis'XflZli. 02 AtCip: 

-r«t^^r. 4<ac7)7-'-^ieiiA i: ff^i5n4. euakth 

-f«t9(C S&ii*B$(C<i. S^Ji^T-^" 0 0" 

— " 1 1" fi94ffi£fi5L.T. -5-c7)>ty-tyK7>L^^ffl[ 
5^^. TJ-fli r 3 j -TJ-ffi r 0 J rtlC^SidlC. «• 

[0 2 38] £Ot#. ^y7r^«EVVF3 -VVFl 
(CfcO^y^r^iW^^ff^r^T. ^»>t'J*n- 

r 0j ftb%h£olzmWZ1\Z>. IS*tilLB#(c(i. K 

*ttJL?EffVRD3 -VRD1 (C«£0. ^t'J^LIl> 

[023 9] ^jyr-<mRZ/m^iiiL^(,Zlt. MWZ 
fl^tK-b/^-HaCU. ^y^r^^EVVB 
—VVFl ai>'|j!*ai L€ff VRD3 —VRD1 *»'4-i^iX. 
^ixtJU'hwy^ y-t;H4SliittSfc$ns. SIR 
y-hsGU. sGl BRlXSlRy-hsG2A. s 
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G2Blimm#Bt 2tl&. -e-LT. ZOtZ. y*'J 

Ug^'J 7r>f®EVVF3 ~VVF1 &y^ajL®E 
VRD3 —VRDl ZMz.Ti^frk'ofrm'mZixT. < 

10 2403 HI leiswt, t'y ht8^E?fc£[H]8&2 2 

Aai^|5]±$:^-&UT^i»7 y^I118SLQ2, LQlt: 
«fc9fflfi£?fxi>. t'-y hlsm^Hl»§2 Ifrh 
li, tgEVBO, VB1. VB2c7)«J&7'f Vt>m&% 

[024 1 3 t'y hl8^ff^0S82 2lCj:'5, 

fx, ^t'J7U-( 2 lcO^^'J-byUc-^-x^iiS. £ 
fc, 77«i:ii. t'-y NamE&£H]K2 2c07 
•xf-IU8§LQ2, LQl<7)ieity-KQ2, Qlte. y 

11" fcf&tSftS. I£*aiLB#(;:ti, y^ 

9cr>m*-lhLtf?T%iiixZ>. vl<7)B#, 7-yf-ESSLQ 
1. LQ2f)ieigy-KQ2. QlKfi, Bt*£iS$fty,: 

[02423 «*ii}L/'*'./ , 7T'fMWIII»23tt. N 
MOS h7^?n 9— n 1 4frt>m&LZtlZ> . ZCD 
m*l!AL/<>)7T'(®lW®8%2 313. . Bl^ffi LB#Xti 
^'J7r^B#tc, 7/-f-lHlSSLQ2» LQl<7)#yS£#J 
Wi l><T>Vh&. St^it L/K, 'J7T-T 9Jffll[H]S8 2 3 
A>£>ti, ft^LATl , 0!.LAT2O«^7'f Vtm 
ttSSft, MVUX«CO«^f*^$itS„ IfiX-iHl,/^) 
7r-f$lJfflllHl5S2 3cONMOSh7>>''X^n9, nl 

ooy-hmffiti, y-FSAccg^sn-o^. y- 

h'SAJi, X^VTUJ 2 1 oy^y-te/KOLSOgfc 

fcta-f s^oy-nt^*.. -r^*^, acR^r* 

J:o(C. y*L>*/l^l#vMia<7-Ki81IEJ:9*£ 
ot, -teyUcTOStfiWiSr^ t IZ X 9 . /-KSAIi 
HiStSEVcc (Witf, 3. 3 V) lcflM*S*i. y^'J 
■fc/U0L*vMia <, 7-KtMKEJ: t'y hfR 

®5tBS^Lol:E(c^T-9-.g.. C«>y-K SAlcfc 
0, NMOSh7>^?n9. n 1 0£<iM9P$*Vt. 

mam L/< y 7 r -f ©iuphss 2 3coftffrt>*fS5£$ *i 

[024 31 y-KSAtt'y htSBLOttfOratCJi, 
S«ffC0NMOS h7>^7.:?H3#&t£$ixTV^. 
s-h'SAt t' y m&bl 1 tnmz. iSSBEO 

NMOSh7yy'X 7 'H4^M$iXtH4. NMOS 

An B* ? e«S$*l6. NMOSh7^^?H4«y- 
hmStCT KU*t 3- K{f^A n N*^?flS . £ 
fc, miS®EVccc7)fit>§7^ yt t' y MgBLOfcOfSJ 
fc. £ffi*E<7)NMOS hy y : Jx9H 1 *<Jg^$fzTo 



m.msj±v cctomt&y 4 >tt'-y msbli 

t<OH(C, SiHE<ON MOS h 7 ^'^y'H 2A { M? 
WI^I NHB**«te$ft, NMOSh7yy'X^H2 

coy- htt&cwwg* i n HNfr'Ste^s. 

10 2443 y-HS Att$i&y<i V (GND ) tcofg 
NMOSh7V^'^^n2*^S«g$flS. y-KS 
At^ig^EVcciOetJS^-O'tcO^C. PMOSh5 
VisXfp ltfltmZtlh. NMOSb7>'y^n2 
c^T-'- 'J -t y hfl^R ST 1 tfg&Ztl 

%>. pmos h7^^p KDy-b^mzit, 

Vref *<«l£$ft.g>. 

[024 53 y-HS At t'y h &«E«£[1]S8 2 2 i 
OfgtCti, NMOS h7yy'X^ n 1 tfffttfoivO* 
S. NMOSh7>'^?nl(OHW>'A s 
y-KSA{C^?itS. NMOS h 5 yiSX9 n 1 tf) 
V-^NMOS h7^x^^ n 3 . n5. n7^KU 

^y(ctl^$fx§. nmos h^y^'x^n i<oy-h 

^SiKti, #JtiP{I#PGM_RVPC#gtfg$;h.3>. 
[024 63 NMOS hy yi^X 9 n 1 (7)V—XbUU£ 
VB0^7^ ViL<rm,Z^ NMOS hy yisZ.9 n 
3 . ii 4 #a$)|(C&& N MOSh7> > : X 9 n 
l<?5y-Xi:^EVB lOi^'f >fc Orate, NMO 
Sh7>y^;n5, n6^Ttt?iJtC^$ixS. NMO 
Sh5>^;n l<DV-Xtm.KVB2<r>mt&y4 > 
bCDffllZ. NMOSh7X^n7 > n 8* 5 iS?iJtC}f 

[02473 7-yf-ES&LQ2. LQHt 
y-h'Q2, QU. -!-«7)S:iElS'fty-Hy'Q2, /Q 

[02483 7-y^EffiLQ2c^:tE!eify-K/Q2 
ti. NMOS h 5 Vi?X9 n 4 , n60y-h^BitCS 
mZ1\h. 7 y^[£lS8LQ2colSt|y-h-Q2Ji. NM 
O S h y V iSX 9 n 8 <T>*f- h mtElwtge!? tlh . 

[0 24 9 3 7-y^-|£!S8LQlc7)S:iElS1iy-Ky'Ql 
(i, NMOS hy Vi/X9 n 3 , n 7«y- hmffit-lt 
7"y^088LQlcOieigy-KQ USNMO 

[0 2 5 03 itc, y yf-[3SSLQ2c7)lfi1gy-HQ 
2. 7-y^-0!fSLQlOietiy-KQl(7)^^i:^tt!!7 
4yt<r>miZ^ NMOSh7Vy'x;n 11, n 1 2# 
^^««S$fX*. NMOS h 7 y is*. 9 n 11, n 1 2 
Oy-MBffitf'JHfy hft^-R S T 2<?)i^7^ XClS 

[025 1 3 I^ili L/^ V 7 r 4 SSiJtiJBSS 2 3 (cfc^ 
T, NMOS hyy ; JX9 n 9, nl0«y-HS 
(i, y-FSAlCtS^?nS. NMOSh7^?n 
9 O K l"f 7 y f - 0S& L Q 2 ORIclSlg J—Y/Q. 
2lZ&m2tlh. NMOS hyy iSX 9 n 1 O^KU'f 



(2 0) )00-276887 ( P 2 0 0 0 - 2 7ZJL8 



■/ -f-assLQ i <r)g.mzms- k/q i iz&mz 

[0 2 52] NMOSh7y^^n9W-^tM 
7>{ >i:<0fHlc, NMOS h7>-yX? n 1 3#*tgt££ 
ix|>. NMOS hyVis*9 n 1 OW-At&i&vJ 
yt^tc, NMOSh n 1 4/WSI£$ix 

[02 53] m.^L/^)yr^Um^2 3frh 
It. fi-9*LATl. LAT2<D«*S5'f >anS£iJ$ 
fl&. NMOS h y~yi/X9 n 1 3<oy'- MSfi»#*fl^ 
*LAT1^7^( VKtSl^ilS. NMOSh^V 
isX9 n 1 4 0y-Mgffi* { (l-f-*LAT20«t&7'f 

[02 54] 7 y^-Hl?8LQ2«0lE'tg/-KQ2* { ia5r: 

tttts*L&. 7 /f-niKLQicoieigy-HQi 

[02553 1-2. £ 1 cO^fe^SOS^^^ 

**wWB*C(i. IfPGM_RVPCA>'D-U 
"^UCiSJeSfU NMOS yy*s : JX9 n 1 
JSCfiM^Sil, t'7h8BL0. BL1 (H3T'tSBL 
ru BLn+ 1 b LT^SilTO-S) *<fy htftEEft 

± mss 2 2 *> *> w o ss $ nx V >S . 

[02 56] -5-LT. fi^RSTl^/N^U^yKClS^ 
Six, (f^-AnB, AnN# (Vcc-Vth) tCf£5E£ 
iX, b'yMSBLO, BL 1 TWgtttl^/KCl&gSft 
S. Srfc, ft-^I NHB, INHN^iXf 

fX#Q - b ^/WC S tlX O S . 

[0257] 

5g<7> h =7 y -J* 9 % -ft L X m $ ii^-r- 9 tfi v •/ + ass 
LQ 2 » LQllzJRO&itlXmftZixZ. 
[0258] *CT>&. ft^-R ST 1 j^o-U^/WC^O 
mthix. t'vh&BLO. BL 1 A { fgttt7-<>-A^W 
OSff^iX*. ft^AnB, A n N* ? Vccia±<0 

&tti>lZ. ff-§-Vref #o-UA^-fc$ix. PMOS 
h7>^^Pl 0H«M*!ISfc:«tt $ ix 6 . ZtttzX 
0 . £ t' / MSB L 0 , B L 1 #mi8i^EVccC3fc^$ 

[02 5 9] C<Oh#, 7v+7*—?lz90Wt£^Ji$ 

iz. mA-ihL/^'j ? t 4 zmw-tztzwim* la 

Tl. <£LAT2A < gMfeU'</UCf£5££iX.i>. &tz. * 

$ ntzmiRm^mtz® d s g a^iscE vccnifssg $n 

[0 2 60] fl-^Vref \A l^/U 



l^TKl/^. fll^tf AnN^glSU^. <i# I N 
HN*W KyUfc^rO. PGM.RVPC^WU^ 
;WctS5t£ft-i>. -tLT> ®EVB2* f fitS^«Et 
=5:0. ^ffVB ltfJXCSI^IBEfc&O. IffVBOli 
tgifel^/HC^SJ:?^ -ttchh. (VB2>VB1 
>VB0 = 0) ^P^iSr&J: octssesiis. 

[026 1 ] S#a=A-f-^* r ' 0 0" y 
•y -HH88 L Q 2 L Q 1 ^RK /-h'/Q2 &1/VQ 
U'OUT'&S. ZCT>t:ih. NMOS h^v-'* 
?n3. n4*^jittSfc^rO, t'yhSBLOIi. t 
ffVBOt^O. tgitti^UciSSSix*. 

[0262] WZ&*T-9tf" 01 " tfHfr&fcll. N 
MOSh7y^n5. n6*<»il«®i:^0. t'y 

hSBLOJi. SffVB 

[0263] S^iiAf-'-^^"' 1 0" <0%&lC<i. N 
MOS h5^;n 7. n8#»a#y$t3r9. t' y 

h«5BL0(i. ^EVB2^S$ix4. 

[0264] ISiWf-i'r 1 1 " (O^tCJi. « 
SVBO— VB 2*»^^<5fix<7)>'^tt' y hJSBLOi: 
iEBr^iiS^. h'7h8BL0<0SEIi. VccU^/u- 

[0 265] tLh^ro-feAtCj: 0. iMfl?t' / hlSB L 
O^'SI'ji^-r-^tcfCt^^EtciS^^n^, Sfl? 
$^•7- F88WLa*S£&AttEVPGM (Cl5S$iX- 
^a«?c0>7- KIRK'S ^ii^N-xmffVPASSlc^Six 

[0266 ] ±^OJ: d lz. dtf0^Bflc0Hifi<50}B©-C 

z<n£ o iz , ie»r- 9izmtx b'v h^jESris^-r 

[0 2 67] 1-3. mic03U6^.«O^'J7T'f ^ 

mz , c: <ow%<nt& i comtbcoBm^ x J7t4 rn^-ta 
Li&^tco^T. m4cn>94 s.v9i-*-v\,zmmm 

xmm-th. ^>jyr4Wi*liiL®mzti^Xli. *• o 

0" . " 01" . " 10" COS^&^x-y 9tf&Ztl 

h. 

[0268]'< i J7t^ Sg^bti LiSftti. V- HJSmJE 
5r VVF3 — » VVF2 — VVF1 tCMI»:Ttf X'fshtlh (02 

JEtT. ^EiSVBO— VB2(i. 02 B(c^T J: o Iz 

[0269] -f$rfc*>, ^-HiS^SSrWFS {;IS^L 
TV^|,(aT'{i. ■aEVB0*>^l®tIJEVccCi5^$fL, 
ffiOmSV B 1 . V B 2<ii$«fiU'v/U ( GN D ) CCfSS 

[0270] V- K«®E5r VVF2 ICfSjgLTV^faT' 
ti. tSVB 1 tfiaSS^SVcclct&tSi'U fih<7)«ffV 
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BO. VB2litglfcU-'<H- (GND) KtSSE^ftS. 
[027 1 ] -7- Ktt«E* VVF1 (CfSJgLTV^iaT- 
(2. ^EVB2#1i;i£tg£EVcc(;:lS5E£ft. ffi^lffV 
BO. VB HitgifeKA- (GND) tCl£5££ft&. 
[0 2 7 2] ^)7T4lz9t±iX. 'J-fe-y 
hfl^RST liOW l^/K An BfcJ:t/A nNA*P 
5V ( 5~6VO®E) (zf£5g£ft. ±t'-/M8BL 
0. BLl**tgittl^/U::$:£. 
[0273] *ft*>£>. 'J-t-y hfg#RSTl#o-U- 

An" TiSiR^ftT ^=5: 
O*. fiBJili'An N* { £ittl^Ut2:9, b'yhfSBL 
l#fc*y MaHE?fc£II18&2 2^7 y ^-088*^ «J OSS 
$ft£. -e-LT. t' y M5577yrtl.^l:. #Jffi> 
ft-^AnB^'VAnB ( VAnB =Vcc-Vth) (Ci£5t£ft 
S. 4fc. SiJtWfl^Vref lit'-y h&cO'J-^filHi^Bii 
( « 1 ^ A ) £c£-$-*:'{tcOSE(cfS5g?ft& . 
[0274] 5fc-f . V- KtftttE* VVF3 CCKfeLfcfc 
# (CO v *T Ui B >1-r I). "7— H IS^Etf V VF3 (CI5S ? ft 
TV>£> OT-f 2 . flEV B 0 (OKQWME. Vcc CR£ 3 
ft. fttL^EVB 1 . vb 2Utfgtfii^/ucfS5£$ftT 
^•S. -E-LT. -5E»!fa. *iJffll(i-?PGM_RVPC*« 

ft. NMOS h7 n 1 #^i§-f S. 
[02753 I^T', NMOSh^^'^nSai^n 
4 * ? »ii*t«(w*ft(f . 1EV b oax^miSVccdJ: 

0. b'yh&(2 (VAnB -Vth' ) dfttBSfttV^* 
jfgflL NMOS hJyi/XfH 3 lift 7l>^7L. y 
— KSAli. PMOS Y?y : J*9p 1 lei 6 'J — ?fi 
(I^g£(c«t-5TVcc(C5fEm$ft-§». NMOSt-7yyX 
? n 3 n 4 WimWm* t' y h &«25t« $ ft 
-f. ^tfiU^-C'ibi.. ffe^mEVB 1 . V B 2 

(iJStti^i'frOT. tgEVBOa^ogfttWcogft 
(Ct^^tiff^i^ft^^. 

[0276] wOj: 7 K. "7- KSg«E£ VVF3 tzf£j£ 
LT. K'J7t-( A { ff^ftSt^(C(i. NMOSH7 
>y^^n3 RX/ n 4 *«liH#5£> t £ (CO* . t' y h 
StA<ftm$ft-i>. NMOSh5yyx^n3at i; n4* 5 
jSii^Sh^&Oti. 7-yf"lHlS8LQ20g!:iKy-H/ 
Q2* $ A/(1/^. 7-yf-[38SLQl<7)S:iKy-K/Q 
1 *>V W u^/l-t %h£$ tzVX'h 9 . 8£ - ? 
ri<" 0 0" Ot#-C'J>l>. 

[0 2 77] ZVZtfrb. »#ji^T-^" 0 0" CO 
tfClcOA. t' y hUW>*3t€3ft. ffe^Stii^T-? 
OfcSUCJi. y-KSAJiJgtte^/KC^ 1 ). ^J7T 

[0 2 78] wW«JS"C. »lffllfi^PGIVI_RVPCA< 
Jgtffcl^UcHSft. 3HKt'y hl8BL0#b'y 
E&£[3S82 2A>£><09fil£ft&. 

[0 2 79] ZZX% y^'J-feyKOL^^S^EVth^' 
7-KtS1gJEVVF3 J:9*#0 (Vth>VVF3 ) i$>&lZ 



it. -t/Kc^* { 8Sft^rv^i:(cJ:0. b'v htMSEJi 
3Mbt*-f. y-KSA(imismEVcc(cff^$ftS. C 
^M. NMOSh7^?n9. n 1 00?* 

[0280]—*. >*'J-te/K7)l.#^<BVtha*'7-K 
l*«EWF3 J:0'h$^ (Vth<VVF3 ) f 

<o?sie##ig.r o . y- h s A<7,tE<a(itr-y htatgfft 

B&3?U> (VAnB - Vth 1 ) fc$r&. Cl<Oi:#. NMO 
Sh7^^n9 > n 1 0(±^(c3$a^-«»Ci:(iT' 

[0281] -E-LT. -S&Sia&Sf*. MVUXttOfl-^ 
X'fo&iE^t LAT 1 . «LAT 2**124 (CSV*-? 4 5 

y^T^-f K/uciS^§fti>. 

[0282] WZSLX-T-ftf" 0 0 " T\ -X^fc'J -fe/P 
i0t#^ffiVth*>'V-h'^H:EVVF3 SrMi.-CV%& (V 
th>VVF3 ) t^Cti. fl^LAT ItS^W U-^UO 
88l3T<i. NMOS n 1 3 tfWilttJSUCflJ 

91&b6. d«0t#. NMOSh7yyA?n9^'- 
hm«S* s VccU^Ut;$ftTt^^. NMOSh^V 
n9 i>e»ifi#i?tSc £ 0 . 5 -y-?-!H}SSLQ2£DSSc 
y-K/Q2* { o-l^/<;Uc^0 . 7 y7 t HJKLQ2iO 

[0283] ff-^r<£ LAT2i''A / ( U^UO^ST'Ji. 
NMOSh7^^n 1 4*^ji*#SUcg)9l&bS. 
C<7)i:^. NMOS n 1 0(O7-'-hlffi* 5 

VccK;Ui:$ftTV>i)^:* , 5. NMOSh^^y'X^n 
1 Ot^ii^t^ 1 ). ^-y^HlJSLQlcTJStey-K 
./Ql* i; n-L"<JKC^: , 9. 7 y 7*-ESSLQ lcoy-K 
Q 1 *^>'^^ U^/KCSIS-f h . 

[0284] ULhC «t K) . "7- KiSmE$r V\T3 CIS^ 
L/ctS(=ti. »*a*f r -^* t " 0 0" cO>^U-t;P 

T. -ecoL^felBEVth^-KH^EVVFS * 
#U(Vth>VVB ) 77f@»LQ2, LQ1 

«7 7ff-^(i" 1 1" (cSteL. JiLflL HS^iiA 
T'tib' y hl«{±^:aS«EVcc. f-^^^/WilW&a^ 
€{i(c 7*- ^. h $ ft T S £ & A $ ft$r n . 

[0285] -H. S^ji^-r-^**" 00" X^^U 
•b/UOL^^fflVthTM^-HIS^EVVB J: 0'h$^ 

(Vth<VVF3 )^(C(i. If^LATlfrVMK 
yUcORSST-Ji. NMOS h7^?n 1 3A*3fiitf® 
C^S**. NMOS h^^^'X^ ng^KiiL* 
vvfctf), 7-yf-0fi#LQ2iSrKIS$-ti-€.^C+^- : 5rtSSK 
^aS*?:^. CICT)^. 7-yf-H18SLQ2<7)y-HiOR 

[0 286] ft-^<j!>LAT2 7!)»'>'N'( U^C7)R8S-C'«i. 
NMOS h7^^ n 1 4\im'MW&lZ?chtf, NM 
OSh7>-y^^nlO tfZt&zmm L^r V ^*^>. 7 y 
-M3KLQ 1 $:Klc$-ti-'&<^(-+^^Sa*^^^. 
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[02 87] IXhtCJrO. 7- K*S®E£VVF3 (cfSJg 
Lfcfc^CJi. g£j£*T-?#" 00" cTjy^'J-te/U 
X\ *tf5L*v^fl[«EVth**7-Htt*iEVVF3 «k 9'h 
£V\ ( Vth<VVF3 ) 77f@BLQ2. LQ1 

<07-y^-T-^ti" 0 0" o4*3efttf"?. H§£&* 

[0288] #1::, >7-K*!I^E£VVF2 (ClSJg L fc 
fctCOWCStW*. «7-FUc«Ea<VVF2 {ClfcJfSft 

*u ffiwtEVBO. VB2(itgltu-^Uc:iSS$ixr 
^S. -eLT. -5g»!fa. #IWi^PGM_RVPCA { 
04K-ijrf *4 5 >-^T'®JSCEVccl^/U;_I&££ 

[02893 ZZX\ NMO S h 7 n 5St/n 

6* J 3ia^S(c3>iX{i'. «JEVB 1 A^om^VcctCj: 
0. t'vhJSti ( VAnB -Vth' ) (C?E^$itTO&. 
7tt|f£, Nf+^l'NMOSh7>'y^H3liXl7 
h:*7U y-KSAJiPMOS h^Vvo^yp 1 <7)'J 

— '/ fffllgmWil-- J- V v cc.tr_.7L t& c / c <s> . in ivi w o r > ✓ 

y^n5 Rtf n 6 *9Mtii#JD«r . t y h ttttfttt 
SiV$\ ^JftU'^UTib.S). ftiJCOlffV b 0 . V 

B 2litgtt&U'<./l'5:<0T\ SffV B 1 frhcrmm^W) 

[0 2 90] ClOidtc, V-h'SS^ESrVVFZ IcISJe 
LT^L»7r4A<ff&;bft-S> #JUPf!-vPGM 
_RVPC$-«iS^EVccU'<;KCl5S-rSi:. NMO 
S h 7 V^^ n 5&l/n 6#»attS*>J: ^(C<7)^. 
h' y M8#3t«$iT.S. 

[0291 ] NMOSh7yy'X^n5Mn6*>'#I 
tfSfcSriOti* 7 7f®KLQ2WKey-H/Q2 
7 y f-EJSL Q 1 <oy— h'Q 1 i^N'f 

^ttcht **f»rc&9, mtttf-ftf" or 

[02 92] dc7)_lfc*^. I 7-KU«ff$-VVF2 KH 
S?lyC . #£&*-r-*#" 0 1" O^^r-f £frfc 
di#tc»i, S#&*T-y" 0 1" cotg'tcco^- f 
•y MltfXtdft.. ftecOS^ii^T-'-^iOt^tcJi. t' 
■y h ttttttifi U "*/WC& 9 . * U 7 r >f Ottftf h i: & 

[0 2 9 3] ZCD#.mX\ •7-K^®E2rVVF2 tctfct 

lx. ^)7T4m*&Ltf'trtc*>i\h. zzx\ y* 

y •fe/POLS n»IEVth#7- KH^JE* WF2 «fc 0 
*£V^ (Vth>VVF2 ) ^(C<i- -fe/KCtg^SSttS: 
uc: t iz X 0 . t* -y h «*EiiJ£flH»-*' . J - K S A li 
TOWEVccCfiM93*U 1£!L NMOSF7Vy^ 
n9, n 1 0«0y-htgfiKiVcc^^/UT'^>l). 
[0 2 94]-^, **y-fe/l^5L*^ttttEVUij&««7 



-HJ8«ffVVF2 JO'hSH* (Vth<VVF2 ) i^lC 
t&t&EJiRSTU NMOSF7>y'X?H3^yL 

t . mMcom&fttf&z 0 , y - k s Aco^^ti t- h 

HctiJEtBS^Lv^ ( VAnB -Vth' ) t%b. Z<T)± 
J. NMOSh7^^n9. n\0\t^±l,zmm-t 
hZt\lX'$%\\ 

[0295] -t LT. -S^Pa^iSf*. ^VP^«<y>[i# 
■C'J>^>fl^«!>LATl * J 04tC^-r^-< S^^TVN-f U 

[0296] S^ii^-T-^* 1 " 01" T'y * U-teH'CO 
L#V^mSVth*f7-HI£1gflEVVF2 iO^lMV 
th>VVF2 ) ii-g-tCii, fi-v^LATl*<yN^ U^;Uc7) 

^aia-c-ti. NMosh7^'x?ni 3^ssa^c®(c<?] 

Olfi^i.. Cl^i:^, NM0SF7>'^^n9Oy-"- 
Mgfii*<Vcc^;U<. ZtlX\^htz>sh>. NMOSb5^ 
y^^n9t3I«t^0. 7 -y f-0B5L Q 20RS£ 
y-K/Q2*>'D-W'<;W;^0, 5 y f-EK L Q 2 <T> 

[0297] ULhtC X 0 . V- KiS^£E5r VVF2 iZikJZ 
LtcbZlzli. 11^*7-^*'"' 0 1" coy^'J-fe/u 

§VMVth>VVF2 7 y^-0JSLQ2. LQ1 

(07 7ff-^ii" 1 1" tcs:fcu lilt*, ss^ii^ 
m.mzy-x h ztix&z&x-zn*^. 

I 0 2 9 8 ] —H . ^t'J-t/KOLU ^ffl^ffi Vth*« "7 
-H«a«JEVVF2 iO'h?^ (Vth<VVF2 ) 
ti, ff*LATl*W U^WtfORBHTtS, NMOS 
h7^;n 1 3 NMOSH7 

n 9&5t±<,zmmL&^tzifr. y ^-hisslq 

2$-Kfe$^-5>'50^+77 : 5rm^A«^^. Z<7)tz#>. 
7 -yf-HISSLQ 2 coy- HORtetijec: ^>^V^. 
[0299] J3LL*=«fc 0 , V- KISHLEES: VVF2 
Lfctl'tcJi. S^ii^r-^* 4 " 0 1" coy^'J-fc/U 
T\ -ecOL#v^«JEVth*f7-HH«avvF2 J:0/]n 
$V^(Vth<VVF2 ) Wr£. •7-y^Hl?SLQ2, LQ1 
CDy y+T-flt" 0 1" 0>&t&ft4r1'* HS^ii-^ 

imc f y h^mff^s^ji^mta^iSTt^ix-cs^ji 

[0300] <ZIZ. V- H»«E«r VVF1 (zlS^LTwi: 

Ziznixtm-rz. -7- h^h:be* { vvfi (ziss^ti 

T V > h ISlX'li . tgffV B 2 O^lgi^JE Vcc (CfSS $ 
fU WffV B0, V B 1 Itm&ls^MZt&feZtlX 
LT, -S^fH, $iJWt^PGM_RVPCA< 
H4l37n-f 5 y^T'Si^^EVccl^'vyKclSSc' 
n, NMOSF7>y^^nl* { iItS. 
[030 1 ] dwT'. NMOSh7^^n7&l/n 
8A f a:att®^$>ixtf, SEVB 2*»^£0^aiVcctwJ: 
0. t' yMSU ( VAnB - Vth' ) (CftmSiXTV^ . 
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h*7L. y-KSA(iPMOS VvVi/Xfp lO'J 
-7m<&%.tiilz£ 9 Vcc(C5ttg$iXl). NMOSh7> 
y^n7 n 8 . t' -y h ISUiftm 
$*v**. 4*:. ffiO^EVBO. V 

B Ui£ifcU / <A' 5 a:<7)'C\ ^SVB2*>t>^HJ§UJl^ 
g?8(C J: *fr%irtuS: v \ 
[03 02] d^«t3C V-K^m-ESrVVFl (ClSS 
LT< 'J 7 r 4 if'fttclnlXh t SlCte. $'J8Wf^P GM 
_RVPC£&JSmJEVccU'</KC|£g-f6i:. N MO 
S h7^?n 7Sl^n8*^ji«®<7)t ^IC^*. 

[03 0 3] NMOSh7>> ; ^^n7ayn8A ; Sfii 
ttHSfc&SOte. 77«LQ2^-I ; Q2*W 

7-yf-®S&LQlc7)RJ£y , -K/'Qia { ''W 
^k^r*t*n:*tT*»). S^&^t-'-***" 10" 

[03 04]:^!:^. V-h'H^BESrVVFl (CIS 
JtLT. S^ji^T-'-?**"' 1 0" <7y<y 7t4 £fr2: 
?fcMc<3, a*i£*T-*" 1 0" ^i^lcco*. £ 

[03 0 5] CWtfJIST. '7-h'l*'&E5:VVFl tc|£5g 

U-fe;KOt^^fI^;EVth*<V-KI8^ffVVFl J: 9* 
£o ( vth>WFi ) t$>-&tzlt* -te7H;:mas#88tfx$:^ 
w tic t'y h»*EJiSMfrlH\ y-KSAlifll 
i®®EVcclc»^$i-ii». .1 =S£u NMOSh 

7>^5'n9. n 1 O^y-h^figliVccl^^yPT'S) 

[03 06] ^y^/UOL^MS^EEVth^V 

-K««EVVF1 J; ij/JvS^ (vth<WFi ) i§-£(c 

<i. y l>t*iiiW»iT t' y h 

SS^Eli&TU NMOSh7>^^H3^yL 

x . Q&nw&w&z o . y - k s a tom&ti t- y h 

&t£BEtBS^Lo (VAnB -Vth' ) i:2r£. c^t 
NMOSh7^^?n9, n 1 0(i^(C^ii-T 

[0307] -f- L"C . -je*HB»S»». yNVl^X^cOft-^ 
T'J>-l.fl-^*LAT2* { 04(C^-r^-f Si^TvW U 

[03 08] g$ii^7-'-^* J " 10" T-^^'JHr^ 
LS^fiS^EVthtfv-KIS^EWFi i^juiv 
th>VVFl ) tg^tCJi. fI^<£LAT2A*yW l^/UD 
WIST'li . NMOS h7>">'^^n 1 4 AQ§jJ#Jg(CflJ 
9&i7l>. NMOSh7>v'7>^nlO«oy 
-hmffi*<VccU^fcSftT^6*:tf>. NMOS h7 

>^^n i oi,mm&mt% i o . 7-yf-iussLQ i<o 



1 <0/— HQ 1 1)^4 U^/HcRSg-f S. 
[0309] ULhlcJ: 0 . 7- KiS^BESr VVF1 IcfSSg 
L^fc^tcti. fcfc&A-r-***" 10" cO^y-fe/U 
t, -e-<7)L^V%ffllffiVth*iV-HII®EVVFl 
#1* ( Vth>VVFl ) 7'/f0KLQ2. LQ1 

<r>y y+T-?lf 1 1" (CR«£U 
Tiit' y MSKi^jSmffVcc, ^-v^/Ui^S^a* 

[0310] -7j . * * y -fc/UO L # (-MI^JEVthtfV 
-FtWffvVFl «fc9'h$^ (Vth<WFl ) 1§-&IC 
ti. fl#0LAT2^'>'\^U^c7)XBra-C'<i:. NMOS 
t>7>y^^nl4 A^a^cStC'iri.A^ N MO Sh7 
Vi>^9 n 1 0«9e£lcS|iIL : $r^*:*'>. 5 yf-0KL 
Ql £RSE$tf£Olc+#£lg&A<^-£u. ,I<7>*: 

7-y^0&LQicoy-Kosfc<ie.r ^>3rv->. 

[0 3 1 1 J W±(cJ: 0. ^-KHHKBESrVVFl tciS^ 

L£££ic»i, s^a^T-^* 1 " io" co^^ey-t/u 

T\ ^L^ffitgEVthA^-Ft&mEVVFl J: 
$U(Vth<VVFl ) 7-yf-0S&LQ2, LQ 1 

<?)7 7ff-;ii" i o" o*4Stffc*i-*\ nw$&* 

B#(c. t' y MSlCE* { S#ii^mctSS$itTS§a 
[0312] ±a*o «k 3 (c . l nmfowB 

mZ'li, ^'J 7T^B#(CJi. ffiJIVBO, VBl. VB 
2C03 *><0 1 Oa-^mffiVcct U flSKO^ffSrtgltel^ 

^UtL. Ilii^f-^CJCttNMOS b?^^ 
?n3&Z/n4, n5Sl^n6. n 7&l/n 85r$")ffl!L 

T. ?BEVB0. VBl. VB2<07*>C01-7*'f>t'7 

Hts^Ttm^Tt^flE-riaic-r^citT-. (teos^a^ 

r-^$"<y 7 r 4 <r>n%Lftt LTV^S. -T^ri7*>. V 
— Kf&lEfE VVF3 O-fe/KO^y^r^^tcti, tSJIVB 
0 5rfigoCi:T\ " 0 0" Ofte**) 7 r<< cottMiftt 

r7-Hi81BEVVF2 co-fe/PtfO^y 7t-( B${c<i. t| 
ffVB 1 Sr^^^tT'. " 0 1" VM*^)7r4<F>tt 
l&tVb L. V— HtS^EVVFl <7)-b/W<y 7rW«rtc 

1gffiVB2S:^dC:tT\ " 10"t^h5r^y7r 
4<rm&.ftb U^S. c;ix(cJ:0. ^ y 7 r b#<o[hI 

[0313] i-4. mi <r>m.m<n&m<n>m*-& tmco 
v^-c, m5<r>?4 z>^^-hizmmwfxm B M-t 

h. *9>'<<<mzl.t. ©Jffllfl^AnB, AnNli(V 
cc-Vth) COK/KC^O, y-fe y hft^-RSTHiyN 
4 U^MZtSLfcZtl. £t' y h^Jitgmu^t^i.. 
[0314] COttSTIS^ai LthfttflSMZtlh t , 
y-fe y hft-^RST 1 A^'D-U^KCTi'O. t' y htgti 

iilJ'ffiSt'7 AnBA''P5VK/y. A 

nNA<StfiU^/KC|SS$il. Sat'7 hS<i5 y^-*> 
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£W9fg?fU JlWfifAnBti (Vcc-Vth (=VAn 
B ) ) iZ&fiStl. SJWfi^-Vref IZ t* ••, h &£0 V - 9 

m&flz. 'J -t y Ki§RST2i:A-( K;U#f£5£S 
it, NMOS b^yvo^n ll.nl 2# { *ijILT. 
7-y^lH]S8LQ2 . LQ10)y-KQ2. Q 1 **£T 

[0 3 1 5 J t^ttiLiSmi. *7— Ktt5rVRD3 — ►VRD 

2 -VRD1 Klt&T<fT*T>5:;bi1.& (I22A#BS) . g| 
^aiL^Ji. l22C(Cjn-fJ: IgEVBOJiVcc 

1EVB 1 . mffVB2<itglfil^^UCS(Clg 

[0316] 5t-f. iMiR-7- K»«E*«VRD3 KRJtS 
il. ©]ffllfi-§-PGM_RVPC*imj!SSffVcclCiS^$ 
*U NMOS h 7 n 1 * { ^jitt®tcl5^$n 

[03 17] i;t, NMOSh7>x^^n4. n3 

rfm&imizhtig, b o d»t<o«8WNM o s 

x\A . n3. n 1 £7>LTsi[*U b* y MS 
iftCKHtib. m.^-tiiL(omih^zli. y y^-IUS&LQ 
2. LQl* ! tt r 0 j tCD -fe y hSflTOSfctfJ. 5 
•y -r Ei5§ LQ 2 vjifcM, s — r /'Q 2 ti r I j , 7 v7"HJ 
SSLQltfORfcy-F/Qlli r 1 J X'hb. Ltztfi 
X. ZCD&i^ NMOSh7y^?n4, n 3Ji^fi# 

mx'hz. 

[0 3 18] LtztfiX. jMJK7-K&«EEa { VRD3 iZ 
Ix5t£ft. »IWft-§-PGM_RVPC* 5 ^.ti;EVcctC 
t£5E£ft6i:. ±TC0«»t' y hISti ( VAnB -Vt 
h" ) iZfiKZtl. NMOS^y^^HStf*'^ 

*y-rhzkizz ±x<7)s-vsAiiv-?mmm. 

-ai{Cj:0Vcctc5Em$itl>. -£Of*. «W«fPGM_ 
rvpc tfjgifcl' £ii£>. 
[0319] 7- KartEEtf VRD3 TOSt^tK L<0*S 
31. ^ * 'J -fe/KO L# Viffi^EVth* 51 ?- FH®E VRD 

3 Jr9*#^ (Vth>VRD3 ) -t/H£SM> t «ft. 3 5r 

t (c i 0 , J - H S A(il:^mEVcctc«»$fi 
I). -r<7)h£. NMOSH5V^^n9. n 1 0#i» 

t 0 3 2 0 ] * LT . — £8$RBKfl8L ' W*ttOtt* 
X'fo h ff-^-<£ L A T 1 . «*LAT2* i l25tC^-r^^ 5 
yT'Tvvf U'OKCtSJt 

[0 3 2 1 3 ft ^ 0LAT 1 #/M U-^;KC|g5t$ill> 
t. NMOSb7>y^^n 1 3 A^iUKSUCfSS $ *l 
■S). -?"LT. NMOSh7>^?n9iOy-'-h1|ffi* { 
VccK^t SiXTV NMOSh7>y^?n 
9t!§iIL. 7x^-lHlSSLQ2<0SlEy-K/'Q2A^* 

r 0 j IC&'y. 7 /^Il]?§LQ2^y-KQ2*< <" 1 j 

[0 3 2 2] ff^«!>LAT2A i: /W U*;rt*:KJg$fi4 
fc. NMOS h7^^n 1 4An5iI#&C:I£S$rx 



h. ZLX. NMOSh7>^^nlO^'-MS 

nlOkSlilL. 77fHl!fSLQl<05is/-K/Ql 
A { r 0 j tC=&: 0 . 7y^-[2JKLQl<7)y-KQl^ 
r 1 j (CRtrf-i.. 

[0323] W±t;J: 9. ^'J-t/UOL^flfkEV 
th*f7-HSSEVRD3 J:9;*:#^ (Vth>VRD3 ) ® 
7 vf-0S8LQ2 . LQl<07 7ff-^ ! " 1 

i" icRirf*. m^tatT-9i,t^Lxti 
o. 7 x^"r-^3& < " 1 1" z<nyt*& lt-'-? 

fi" 0 0" T'c5*. 

[0324] — 3u .* * 'J -fe/K?) L § f»«WtffiVth**!7 
-F&^EVRD3 OT (Vth<VRD3 ) Tfcfttf . V- 
ftimmt 9*£v^/l^SS*WiTt'-y M*t£Sfi 
&TL. NMOS hv> I/?* 9H3 #S£j!#cSli: *£ 0 . 
^COffSTJ-^'fiw 0 . J— HS AO^ffii t* y h flft 
EhB&^L^ < VAnB -Vth' ) ttch. Z<T)tzth. N 
MOSh7>xX^n9. n 1 Oti5e£lCi£jiL3r^. 

[0325] ■?■ LT. -5tB#fg*l3fif£. /t/U^ttOft* 
Tft^fi-^^LATK <*LAT2^'ia4^-r^^ 5 
>7X'^4 ls^MZ=£.JZZtl$>. 

r r\ o o c 1 /3--H- j. I » T 1 Ainy I ,y< >l ./~fa<S='S ■»-) 7. 

^ _J ^, J \tt ' 1 **- J 1 ' * i /✓ ' ' ( ^' " IwdaN. * vo/ 

t . NMOSh7yyX?nl3 *^iittStCifi^$<X 
hti\ N M O S h =7 V i/X ? n 9 <i5&£lC3Si§ LT 

L^-5T. ^ yf-HlS8LQ2SrS:te$-ti-^>A:^<0 
+^«j!z:SS-rCfc<iT'#-r. 7-yf-[ll?8LQ2c7)y 

[0327] ft#0L AT2*'V\>f U^/UClS^$it& 

NMOSh7^'X^nl4 
|>*>\ NMOS h7^ 9 n 1 0«i^(C3ilLTO 
Ltztf^X. 7 yf-HKLQ 1 &tz&> 
(K+fttc'g.m.Zfc-tZtli.X'Z-r. 7 7f@KLQl« 

[ 0 3 2 8 ] H^®E* { VRD2 JCfS^$ 

n. *tJ0Pfi-^PGM_RVPC*^il?.^EVcc(C|S^$ 
tL. NMOS h7>^^ n l* J 3Siitt®^IS^$il 

[0329] lit. S^V- KJ8®E*<VRD3 (ClS^ 
LTIS^ttLSr^o/'ct y^-[Hj?SLQlS.l/L 
Q 2 CO / - H CDBMtf&Z o T V . 7 y ^088 
LQL LQ2(itDW«SO" 0 0" X'hhfrh. NM 
OS h7^^^ n 3 . n4#3fjiLTHS. 
rt. #JUflfI-^PGM_RVPCri { ^i£^Vcc{;:i£5t$ 

n4. n3. n 1 SrttLTSai. 'J-fe/UfiOL^ 
lffVthA>'VRD3 «t OiSi^-fe/^'o^^'-g.^TtfOiSiat' 
•y (VAnB-Vt h' ) tC5t^$fl^>. 

[0330] Cilice LT . HtsmS^'VRDS 
(cISjgLTljl^aiLSr^^^i: ^tc5 y^HllfSLQ 1 
St>'LQ2^y-K<7)R!g*<ieCoTO/l(i', NMOS 
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YysltXtnA. n 3 *WKS t Kc 0 . «EiS V 
B0A><bW9&S*U ULEiSVB 1 . V B 2 

LT OS 7 / ^BffiL Q 1 &tf L Q 20 7 y ^-r- 

[0331 ] -eof*. SiJffllfl^PGM_RVPCA { Stft 

^TV^O-b^O^SfSStb' y FI8J2 ( VAnB -V 
th) (C3tm?ix, NMOSh7Vy^H3*«*7h* 
y-thZblzX*) , ^Tioy-KSA{iVcc(c?E^$n 

10 3 3 2] ^^'j-t;K0L^^fflmJEvth* { 

■7-KHSEVRD2 «k9*^ (Vth>VRD2 ) 

9, n i oimmtmt**. 

[0333] L"C. -Jl«HaiBftt(L 't/k^ttOflft 
~-&£>fI^0LATl*<S5(C:*:-t:?4 5 >7X'>^4 U 

[0 3 34] ff-f-^LAT 1 a^W K/K;:i£££iaS 
NMOSh7y^^n 1 SA'iSii^tclSSen 

*>£*:* , >, 7'yf-08&LQ2<OE:iEy-F/Q2# 
ro j tc=5r0 . 7 yf-H&LQ 2<0/- FQ2A* r 1 j 

[0 3 3 51 lXh(3j:0» >t'J^K0LlulSEV 
th*<>7- KH«EVRD2 «fc ( Vth>VRD2 ) *i 

£\ 890^7 y^£*K#i6£T02ct1itf£. 7yf- 
[Hl8§LQ2, LQl«7 7ff-^F 10"(cS*c-r 
£ . 83mS£tc 7 y f-ORlstfie K77 f-r- * **" 1 
1" <0i#-£lc<i, **>r-*«:«ttSii4. 3r*J, 
aiLr'-^JiSlELTfcO. 7 7ff-^* ! " 10"<7> 

t^osi^aiLT'-^is" 0 1" t**. 

[03 3 6] y^'J-tyK0L#V->ffl®EVth^'V-Kll 
mSVRD2 «t»3'h$0 (Vth<VRD2 ) 'J- 
?»«*8SJ: 9*&vvfc>ufltffia«aHiTtf -y FtftSEti 
RTU NMOS hy> : J*?H Itmi&WRbtf')* 
W,&cr>m&ftt> i 1£: Z*). y— KSA c^tEIJ t' ••/ F 
EtBgs?tV> (VAnB -Vth" ) fc&S. Zcr>tzth. N 
MOSh7^^;n9. n 1 OJi^tCeSii LSrO. 

[03 37] •?■ LX . -fc&fffl&T&lk. MXVWMft 
X'3h h ft ^ <f> L A T 1 A<0 5 CCifrf ? -f 5 ^ ? X'J > -< U 

[03 38] «**LAT1*</W L^/UZfS^Sft.g, 
NMOS h7^^ n 1 3* ; iSji4t®(C^$il 
NMOS F yyiSX? n ^iSfc^tcaKMLTufc 
i\ Lfc**->T. 7-yf-[H]?5LQ2S:Rlc$-ti:l>^^<7) 
+7J-=5r1£SI5:^-r3i:liT^-r\ 77f@»LQ2^ 



[0339] HH^Ej^VRDI IcISSg? 

fl, *Jffllfi^PGM_RVPCA^iSiaEVcc(Z^$ 
il, NMOS(-7>^?n 1 J&H»iltt!BtCRj£S*l 

[03403 dt. iiy[H]£-C'<7)ii?AtliL-C\ 7 y^-0 
SS L Q 1 RV L Q 2 <0 / - F <D&.m { i£Z r> X V ^ Itft 
<£. NMOSh7^^n4. n 3 i & 

0, m-EVBOtCfcOt- y b®LtfJLm,Ztli> . %ti. ffi 
\2\£.X<7)W.fr$,LX\ 7-yf-0SSLQl&l^LQ2<7)y 
-FORIcA { e3oTO*l{f, NMOSh7>y^^i) 

4. n SA^MSatfSfc&O. IgEilVB 0«»^98f 

$<x, ^r*j*>o. ^ejsvb 1 . vB2t hmmzti 

l&ffct'y hmtVcc^JlsZfcftLtz&i 7n-f 
-f^:/i:$:l>. COttft-rii. -TT-tCStELTV^^ y 
-f-BS&LQ iao r LQ2c07 -/ J 7 v T-^(C{ii^«*^ 
O. HUlU^T'OS!^ajLT\ 7-yf-[UKLQ2(B9 

wy-K*)*<cRteWB£-5TVtfltif. NMOSF7>- 

8t$*U NMOSh7V^^n7, n8A J «ILTf 
EiSVB2(ctS^$^6. d^-S-tcti. igfiEVBi*; 
«tl^V B 2 {itgtfil^^U^O-C. S—V S Ati^ifeW^ 

[034 1 3 -e<7)fi. $iJffllft-^PGM_RVPCA^Jt!l 

Sit'y FS(i (VAnB -Vth" ) tCjt^SfU NMOS 
h7y^^H3* s * y h^y-ThZtiZj:*}, m*iii 

imftottmt t£h j- f s a« vccicTts^ns . 

[ 0 3 4 2 ] Z it. "7- F&^E#VRD1 T'<OS£*ai 
LtOlSm. >^'J-fc/U<9L#V^®EVthA>'<7-Flim 
EEVRD1 ii)^^ (Vth>VRDl ) J*^ % -t/Um^ 

Sai^v^tCiO, y-FSA(imi!il^EVcc{c«^ 

NMOS hv> ^n9, n 1 0a**3i#cJBfc 

[0343] -t lt . -jt^iaeaMft. /Nvux«wff ^• 

T'*>Sft-?«*LAT2* ? l25^-r^^ Si'y'tA-fU 

[0344] fi^-^LAT2*i/N>f U"</UC|g^$ilS 
i:, NMOS by>iSX7 n 1 4 *^jitt®(C|5^$fl 

5. Z<T>t£. N M O S F 7 V : JX ?n 1 0 £*3Vil4£fl£ 
X'hhtzih. ^-y^-HlSgLQlOSlEy-F/Ql^ 

ro j (C^rO. 7 7f0SILQlO/-HQl* { r 1 j 

(c^is-r?. . 

[034 5] ia±tc±0. ^^y-t^OL^v^mJEV 
th*f7-F»^jEVRDl «t ( Vth>VRDl ) J§ 

MSjSlC^ y^-ORIc^'ie^TV^ttiXtf. 7 7f 
11]?8LQ2. LQ l«77ff-^" 0 1" KR!£-f 
S. fi[li2CC7 y^-«0Ste* < ie§TV^{i'. 

S!^aiL-f-^tiS:i£LT*3 0, 7 -/^- 
0 1" <T>t £<Oij?*ajLT-:?li" 10" T 
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[0 34 6] ^*U-fe/K0L#V^fflt&EVth*f7-Ht8 
^EVRDl iaT<Vth<VRDl ) X'htHi. 'J-^fflfS 

U NMOS YyWXfW 3A J aSilttSi:^0. Sfif 

oneE^ o . /-ksa <oieei4 f h t 

B&l?L^(VAnB -Vth* ) £3:6. ,I<D*:tf>. NMO 
Sh7>-yX^n9, n 1 Oli^iZ^j&L^. 
[0347] -t LT , -je^lSlgiStt. vt/kX#*)fi* 
T**«^*LAT2* < E5fc:iit$-*'4 S^MI/ 

[0 348] L AT 2*^W l^/UC^Sft.* 

t . NMOSh7^^?nl4 

NMOS h^y^^ n 1 O^^lCsljitTVi 
£v*. LfctfoT. 7 vfH&LQ 1 £ ^afc 

[0349] ±i$04 ? lc , CI <OS5 1 cr>m&<7)BMX 
14, ISAaiL^ti, BuE^T'OtS^ttLT'^fSSS 

?htu ffisii-rcom^ajLT'^'/f-iiiKox-^^ 

[0 3 50] Srfc. 3HR!7-Ftt«EfcVRD3 -VRD1 
tdS^LT. Htlt, 7-yf cORSEtf^tSrttiili', y 
•y-7-@S8LQ2. L Q 1 Of — 0 0" <r)£tX'f> 
h. y-r+T-ftf" 0 0" <nt%. WiA-&LT-f 
14. " 11" T'$>&. 

[03 5 1 ] 2 . ^20§IJfe<7)ff^© 

[03 52] 2 - 1 • m2(Dmt<?>Bm(7)£ftttl$. 
ftieitSlgti, **>JTU4 lit. t'»h»«E«t 

SKI 2t. m.*-&i,/^)7T4®m®$ki 3tic<t 

[0 3 53] ^UTW 1 1(4, H7fc5r*\J:5fc:. 
^^^t'J-t^'ftiiOV-HISWLO-WLl 5lzm 
t&Ztltc* : ZVZ.h>J>7A0. Al. -fcvMJ?* 
*W=EHLfcfllJ*fc 3*16. I51-0-7- K«WL0-W 
L 1 5 (cfgMSSfx*:^*: y-fc>Wc£ O^-^'fflfiit^ix 

[0 3 54 3 ^t'J^bW/AO. A 1 i4, 70-f 

J*^'J -fe;P h 7>y^^MT0 A~MT 1 5A, MT0 
B-MT1 5B*>WJ(Ct§^3^NAND^K'J >^ 
*>f>^ri.. KONAND^h'jy^t'J-fe^h?^ 
>-'X^MT0AC0FU"f V*<S!Ky-hSGl A, SG 



1 B£**rtLTt' y b&BLO, B L 1 CgMSSfU 
.X^y-t/UF^i'A^MT 1 5A. MT1 5B<0V- 
*jWStl?y-FSG2 A, SG2B£**1>LT*mtl: 
(iit8VGL{Ctg^3iXl>. iMtR/""'— NSG1 A, SGI 

bo^-m^ iMiRm^«i&iassL(c^a(c^$ix 

•S . MtRy— hSG2A. SG2BOy-h<4, StRfl 
^«JglSGSLtC*ji(C«e6$ni>. [il-ffO^^'J-b 
/UO$i]UIiy-h*^3iOV-K^WL0, WLK --tC 

[03 553 §£>£*i$lcJ4, mtii 2 0 VtfD^EjWg 

x- 9 tf-^- : J%-{1XX * y -fe/McS^ . 30 

4:*. SiKf-FSG l A. SG 1 BtiSSilSix.. Sift 

^n^^< ^ y ■b/na*i'07— Fsacu/fxtgffia*-^*. 

ix, SSlRy-FSG2A. SG 2 BlifNSiSi: £iT.£. 
[03 5 6] ^*y-fe/Uh7^^'^.^lC(4, I28(C^-r 
4o&\ seof-^KIia^Srfcft-i). 08(C5F-r4 
»*&*B*fc:Ji, S^&Af-'-:?" 0 00" ~" 

ill" <?>8mizmtx , -eo^^y-byuot^v^ 

. »ffif7j r 0 j F*ltC^rl> 4 9 C «■ 

i03 5 7]cwce. "OJ 7r-( «£VVF7 -VVF1 

(c4 0^y yr^mmt'ttiotix. ^o^tut/i' 
r oj ftt%&£ot,z®\fflztL&. m^-thL^zii. m 

^aiL^ffVRD7 — VRDl IC4 0, ^t'Jt^OLI^ 

[OSSSl^y^r-f VfRl/m *■& LB#tc<4, StK? 
Wt^t'J -t;KO-7 - Htttc(4, ^'J 7r >f ffl£WF7 
— VVF1 &t^U!^ttlLl:EVRD7 — VRD1 3&^i.^fl, 
%t&M<r>* 'J -fe/Ut4i»att!Bt 3 its . 4 fc . 
y-'-hSGlA. SG 1 BSZ/iMtRy-hSG2A, S 
G2B»i»a4:$ixS. -?"LT. ^^'J-fe/U 
tcm?j5* i SiiX'i>* > t'3*HC4 0, ^tn/KOLI^l 
**^y 7r-fl£EVVF7 —VVFl Jklfsftfriti L'EJiVRD 
7 -VRD1 £j$;iTV^a>fc'oA>**fJBfi$fX-C, ^'J7 

[03593 126tcfcv»T, t'-/ Mft«flSfe£QIK 1 2 
t4, NMOSh7>y/V^Nl-N15a^>'A'-? 
<7>X&-hn±&&-&LXti:hy~;1- 088LQ2, LQ 

1. LQ0(C4 9fllfiSt£fT.6. t*-/ htt«E«^ 

0SS1 2*^(4. ^JEVBO, VB1. VB2, VB3 

[0 3603 t' y h««EX±laini 2CiO. 
^KJC § |; a^-r- ^ iz JE t ^ t' •/ h &&&&&& 3 
fx. >t'J 7U-f 1 1 o^ : ey-t/Kc4-i.^ix6. i 

<y 7r-f b#(c(4, t"y htsmfiE^nissi 205 

•/f 0Jf8LQ2» LQ1, LQ0Oie<gy-KQ2. Q 

1 . Q0(i, >^y 7u-f 1 1 co^^y-t/Kcs&a^ 
d^'+Ti-trn^^ixS t . " 111" izmmztih. 
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aiLKJ{C(±. >t'J7H 1 1 <7)y * 'J -b/K7)L# *,■><! 

? fl T T — ^ <nlHA- * tfftKchtl Z> . .1(7)1$. 7 
7f@8LQ0. LQ1. LQ2c7)ietey-KQ2. Q 
1. QOUIi. IS^ai^^^:^— ^*^»rt$#x-Cv^< . 

[0 3 6 1 J m*iXL/^)yT4&W{3i8ii sa. n 

MOS YyV'JXfK 1 6~N 2 8*^flil££ixi>. d 

(i^'J B$(C. 7-y^-l2lKLQ2. LQ1, LQO 
cO*t*S5:3iW-f-5> t><7)-t"J>£> . m^thL/^J y r 4 ffl 
fflHHKl 3*>£>t2. ft^LATO. *LAT1. * L 
AT2. *LAT3, <t> L ^4^7^ VACUUS 
ix. ;\VI/Xtt<7)fI#A*«l£ M^dJL/^'J^r 
4$l1fl[li$l 3CONMOS h^^'X^N 1 6. Nl 
7. N 1 8«y- hSlit y-h'S AlCtg^ftTU 

5. y-KSAIi. >t'J71/^ 1 l^t'Jt^L 
#^ffl$-^iU-f hfzthn/- Yttch. -f5r*>*>. V&Z 
Wtt h i 3 IZ . y * 'J -t/KT) L £ V MSA* 1 ?- K&«E 
J:9;*:#v>fc. ■izMzQditfrJSti^^ZklzJ: 9. y- 
KSA<i^igitiJEVcc (PUJf. 3. 3V)i:SS? 
ft. y^E ^^c7)Lga^#7-F&«E<fc9'h$^ 
t, t'-y hlS«EfcBS^L^^JElc^T-r«.. .1(7)./- 
h' S A iz S. ') . N M OSr-7/ S'X 7 N 16. N 1 7 , 

n 1 8&$wztix . m*-& l/^u y r ftjtannsg 1 

[0 3 6 2] y-KSAfcf y MSBLOfcOISUCli. 
^Wff <T> N M O S H v > y'X * H N 1 SlI/H N 3 OiE?"! 
tf^'ISIt^ixS. y-KSAtt'y MBBL1 

tcofatc, ^5HS(7)NMOS h^y^^HN 2&t>'H 
N 4 COfflJiJtg&A'lxtt 4>fT-& . NMOSh7^^^H 
N3(7)y-h^(-THUX7-'3-Hft-§-A i BA*tt& 

nmos hy>^^^H^4cr>y-bmm(,zr 

NA>l£IS$ft.&. 

10363] /-^SAtSft^-fyGNDtcO^:. 

nmos hyy^x^N i¥&m.Ztih. y-KSAt 

S^EVccc7)«»&7'f>i:(7)ra1t3. PlVIOSh^^^' 
Itf&titZtlb. NMOS Yy> i?X ? N 1 

-v%mz\i. swft-^Di s*wa?ft&. PMOS 

YyViSXfP 1 coy- h^SKCti. fS-^-Vref ftWtfr 

[0364] y-HSAtt' y M8mEE&£0?8 1 2 1 
C0f3lC(i. N MO S h7 >i/X?H 2t> i VsLtf htlt V"> 

6. -f3r;b*>. NMOS h7/^^N 20KW Sit 
y-KSAtCtglf NMOSh7V^?N2W 
V-^'NMOSh^^^NS. N5. N7. N9 
<7)Y\s-< VlZ&mZtlh. NMOSI>7> isX ? N 2 (7) 
jr'-MSSlcli. $iJ^(t^PGM_RVPC^'«*g$a 
6. 

[0365] NMOS YvV'JX9^2<nV—X\L%S. 



VB0<7)fit|&7-f >fc<7)HtC. NMOSh7^^N 
3. N4*WlCtg^$fl&. NMOSh7/^?N 
2c7)V-^i:®EVB l(7)«l&7-f Vi:<7)(atC. N MO 
Sh7^^N5. N6A<ai?iltClg^$ix€.. NMO 
Sh7>^?N2(Oy-^tS5VB2(7)i»S5'(^ 
i:(7)ra(C NMOSh7^?N7, N8J&«i:?IJ«C* 
gSSilS. NMOS h7/^^N2W- XtfLEV 
B3<7)fitt&7-f >t^lC. NMOSh7/yX^N 
9, N10. Nl HZ. NM 

OS YvV~JX9Vk 1 1 tM^KC. NMOSh^^y^ 

?N 1 5#tmztiz>. 

[0366] 7-/f-lHlffSLQ2. LQ1. LQOJi. * 

ieigy-HQ2. qi. Qot. zn&mms- 

K/Q2. /Ql, /QOSrfi-tTV^. =2r*3. /<2R 

[03 67] 7 xf-BS8LQ2c7)SI£ie'ISy-K/Q2 
(i. NMOSh7/y^^N4. N6f)7"'- MS&twtg 
*f£ill>. 7 v^(I]KLQ2c0iet|y-KQ2{i. NM 

osh7V^^N7, N9(7)y-h^:aBtc^$ix 

[0 3 68] 7-x-MH]!§LQl<0K<£I£«y-K/Ql 

7 v^-EKLQl<7)|et|y-HQl{iNMO 
Sh7>^N5, N 1 0<7)y-h«ffitC^$iX 

[03 69] 9 -yf-El»LQ0«ORKE«y-K/Q0 
(i. NMOS h^^^'X^N 1 l<7)y*-hS«6(Ctg^$ 
ftS. NMOSh7Vx^^Nl 1 fcM^ltClg^iiy.: 
NMOSh7>^^ 1 5«oy-h^S(C«±. SJ8flft# 

[0 370] 7 •/-7-08&LQ2<7)!d1ty-KQ 

2. 5 x^l£lS8LQ10!eity-KQK 7 7fHlfflL 
QOOieigy-KQO^^t^tfi^^VtiOPBlC N 
MOS t-7^^N 12. N 1 3. N Ufr'^^M 
$fLl>. NMOS Y^yiSXfN 12. N 1 3. N 1 4 

<r>y- -e y hfS^R s rco&teyj >izmm 

[037 1 ] ViX-tiiL/^Jyr -f*i|8fllHlKl 3(Cfc^ 
X . NMOSh?yy^?N 1 6. N17. Nl8<^y 
-h^flgti. y-h'SAlCt?gS$ni>. NMOSh7^ 
•/X 9 N 1 6 (7) K U 7 -x ^-iHlSS L Q 2 (7)^12^ 
y-h'/Q2(CtSS^$n.2>«, NMOSh5^^?Nl 
7<7) Kl/-f >A^ y^-HlS8LQl<7)g:S£ieigy-H/Q 
ltw^^ixS. NM0Sh7>^;N18OHM 
y^'^yf-lllKLQO CDKmm /-K/Q0 iCjg^g $ 

[0372] NMOS YyWX9W 1 6<7)V— Xfcjf 
tfi^-OfciOPBlCC. NMOSh7^'X^N19. N2 
0 A» i ^ t M^l: N M O 
S^7>'^^N2 1. N2 2*^J(CSeS$ixS. N 
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mos h^yy^^Ni 7<DV-xt.i$i&y4 ytcotsi 

IC, NMOSh7yy^?N23. N 2 4 AWJtCtgg? 

N25. N2 6*»'ll^Hctg^^ixi). NMOSh5>y 
X:PN 1 8<DV-Xt1$my4 >t<r>mz. NMOSh- 
7yy^N27. N2 8jW»dK:««$*l*. 
NMOSh7yy^fN27, N 2 8 5r tff^JCCf^gg LX 

MOSh7^^N27, N28<0?*>tf>— ^Sr^Bg 

[03 73] NMOSh7^'^N20«y 

M O S h y > i/X ? N 2 2 ?) y- h * f fl^ «* L A T 
lCOftlft^ >C:S«3*l.. NMOSh7y^N2 
4 C 7 ) y_(.^fl|^fi-t^LAT20«»&7^ >(Ctg^$ 
ft. NMOS >i/X7N 2 6C0tr— ME$?A 5 fl-§-<£ 

?N27. N2 8<oy-h^S6* i fl#*LAT4<75^ 

[03 74] 7 /f-[HS8LQ2c0ieity-KQ2i:>'^ 
?4 y I OOtiOfUllC, NMOS h5>-^^N3 1** 

5-y?-0S8LQl<Ofd1Sy-FQl 
-fyl Ol tWPslCNMOS h5>^'X^N3 2A { f§JS 
Sit. 7yf-@KLQ0c7)ieigy-KQ0i:>'^7'f > 

I 02 tcoOlCNMOS hyyiSXfN 3 3A { J£J££tt 
i. 

[03 753 ifc. *7Ay-htLT^)NMOSh7 
yy'A^N3 1. N32. N 3 30-/- MEffij^fi-^Y 

[03 76] 2-2. &2<T>mi&<?>BB<r)mZ 

< i<0^O^2^HS6^®OS#)i^ll)^5:ll 

_RVPC*''D- \ss<MZ*&f£Ztl, NMOSh7>> ; 
**N2*9Wa«tW=«»$ft. t*7h»BLO. B 
LI ( ED9T'{iB L n „ B L n + 1 t LT*$*lTV* 

[03 77] -5-LT. ft-^D I StfJ\4 K/HcRj£$ 
iX. <I-?TRN. A i B, A i NA { ( Vcc-Vth) IZfk 
JZZtl. fy btSBLO, B L 1 *fffitfeU'^/M=R£3 

[0378] .1 cOtfTTTSS &AjWB»S ft 

^7 7flsl»LQ2, LQ1. LQ0tC&9&£ftT(fc 

[03 79 3 -£<7)fjL ft-Sf-D I Stfo-U^UCWOffc 
i<bfl. t'/hJIBLO. BLimmyJ yfrkW) 
f&$tl&. -E-LT. IfTRN. AiB. Ai N*<Vcc 
fcLLovW <W;itftt*aiL«*0V<*1IflE) CIS 
%.2tlhbti>lZ, fl-^Vref #o-U^fc P 



MOS hy>->'y.fP 1 jtrSSilttSKftf^SftS. Cl/t 
(Cj: 0 . £t'-y FJ&B L 0 . B L 1 A^jgfEEVcctCJt 

[03803 Z<r>t£. yyfr-flz&lffrf&^J; o 

T0~*LAT4A i }gtftU^UCl5^?flS. ^ 

[038 1 3 W$&*-#fl.Zt±. fl^Vref U^U 
(cLTr'J^-v-^'SrflJO, T FUXm^X'MIRZiX* 
HJ«7HW> fi?y^<i'A i N^lt&U^/Uk^O. P 
GM_RVPCA*y\-f W<Mzm.M2iX&. ZLX.W. 
EVB3A<&tiSv^Ei ; $r'9. CEV B 2 #<XC::K<.> 
^Ei $r 0 . ®EV B 1 tfttdigi ^Ei: & 0 . SEV 
B 0 h X r> tciS^ $ tih . 

[03823 ii^r-?**" OOx" (xliOXIi 
1 ) Oig-^tCti. 7-yf-0S8LQ2S.l/LQ 1 OR&y 
- h'/Q2Sy/Q l z<r>tz#>. 
NMOSh7^^^N3. N 4 9. t' 

[03833 Se&A-r-:?**" Olx" C9%&C(i. 
NMOS h7> i/X ^N5. N 6 A**! jitfc® k =5: 0 . t' 
•y h&BLOli. «evb 

[0 384 3 S^ii^7-'-^* J " 1 Ox" cO*g-£C:ii, 
NMOS Y=jV~JX-9^1 . N8#35ji#SSi:&9 . t' 
•yh&BL0(i, ®EVB2lCfS5£$ft&. 

[03853 gl'JiA?-*-^**'" 110" tfO^tcJi, 
NMOS h7>-^?N9. Nl 0, Nl 1 tfSBItf® 
t^O, h'-y hSBLOJi. mEVB3tClSS?nS. 

[03863 «#i&*T-?a*" 111" O^iwJi. 
«EVB0~VB 3*>^<7)fRl*l<7)/^tt'-y htSkjgffli 

h. 

[03 87 3 UUKOro-b^lcJ: 0, SiRt' y M8BL 
0 ^ ii *f - 9 izm £ 7t:lEE(3l5^ $ tltitk . iM«? 
^fx^V-HISWL^S^ji^ElcIS^^^. ^JS«? 
OV-KiSA-'S^ji^y^^EtclS^^^T. S^ii^ 

[03883 ±i*Oj; ■? (c, zc^^commconmx' 

i c7) J; p . leifir'- ^tcjEt-T t'-y h U^E 2: IS^-T 
S i: § & &*r- ^ (CIS t T -t yKC*>*>i.^Sr IS^-f 

[0389 3 2-3. &2<r)mt<n>&m<r>^)7T<i&i 
<r>mt 

mz , c <F>w%r>% 2 nm&n&mw^ s )7 t4 

[0 390] ^'J7r-<lj!^diLB#(c(i, -7-K&®E 
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iCJEtT. ffiEiSVB0-VB3ti. 01 1 AOjrf <t 

[03 9 1 1 -T3r;b*>. 7— FJJStSBESr VVF7 tclSSL 

(i, mEVB0#»S,EVcc(cfS5t$ft, 
Bl. VB2'. VB3<ifSta^^UCI5^SiiS. 
[0 3 9 2] ^-KISmESrVVFS ClS^LTv^S^: 
V- KISSES: VVF4 CISS LT O&fSjT'ti, «EVB 

i * { mi®«E vcc Kiss s ft . mco^s. vbo. v b 

2. VB3«3t$lteW^l'KlS5£2fi-&. 

[0 3 9 3] 7-Ki8«BE^VVF3 Cift^LTO&IBU: 
•7-Htt«E*VVF2 t=R5eLTV*4ia-C1i. tgEVB 
2 Vcc tZlS^ $ ft . ffcO^E VBO, V B 

1 VB3«ii$tftWOU::IS5t2ft&. 

[0 3 94] ^-KMWEfcVVFl tcRjeUTt^HT 
«i. «EVB3Jy*S23«EVcclciS^$ft. ffetolffv 

BO. VB1. VB2««*I^'^l't:»J6**i*. 
[0395] ^'j7r^B#(z{i. ftlWI^RDJi 

AWo-l^KcRSSft. NMOSh7y^?Nl 

[0 3 9 6] ^'J 7r-f iCfti^T. — ^JWIBK 
•f-D I S#/W U^A-. AiB. A i NX^TRNfl>'P 
5 V ( 5-6VC01E) tcRjfcSfl, £t'y MSB L 
0. BL ltfJftfeK/UC&l). 

[0397] *ft*>£>. ftlWt-f-D i S«<a-K;u: 
K^ftftfi. A i " T'iSlRSft-O^V^r. 

UtilfA i N jMSiftUOH: * 0 . t'y MSB L 1 #t* 

TRN#VTRN (VTRN =Vcc-Vth) lClS^$ft£>. 
fSWfl^-Vref (ify h HO 'J - 9 WXIfiL << 

[0 3 98] 5fe-f\ 7-KII«E*VVF7 fcKJSLfcfc 
*KO^Ttt«-r6. 7-H««ff**VVF7 lCl£5E$ft 
T^-SHTJi. m.E.VBOcnA-VmWE.Vccl.zlS.JzZ 
ft. (te«0€EV Bl. VB2. V B 3(ifglfe^^HwlS 
5£$ftTO-5>. -etT. -JgJWISL W»fB#PGM_R 
VPC#ftiS1SEVccU'<.;K;:I&£$ft. NMOS h7 
y^'X^N2A i jSii-t'l>. 

[0399] NMOS h 7y~/X?N 3S.X/N 

4 tfm&tfmiZhixtf. ®EV B 0 A^O^iSiVccC:.}: 

0. t'yhtSSi (VTRN -Vth' ) (C7tS£ftT^£ . 
5t*&. Nft^NMOSh5>y^HNlli* 
•y|>:*7L. y-HSAIl PMOSh7>y^^l:J: 
^'J-^fflfB^^io-CVcclOt^^fX^.. NMOS 
h y y iSX 9 N 3 N 4 tfimMttte* h . t* y h H 
ti^Sft-f. Jgtftb^Ut'J)^. (teomffVB 

1. VB2. VB SligHSU^t-cOT', tffVBO* 1 

[0400] CO J: 3 IC V- K&ffiES: WF7 £tS5t 



LT. ^J7r-f A*?r$:;bft6t Mcii. NMOS h7 
^ i;* * N 3 &U* N 4 ifW&S3S0> k£lZ(Ofr. t*7h 
HA { 5tm$*t6. NMOSh7>'^^N3aiXN4* i 
>5»#J8£3:£>Oli. 7 y^-H]88LQ2cORS£y-H/ 

0 Ox" cr>t$X'hb. 
[04 0 1 ] ZCT>Zt**t>. il^f-^" 00x" 

^ot^cita. y-KSA(ig«bu^u^o. ivy 

[04 0 2] Z<7XmX\ $ljffllfi^PGM_RVPC*< 
teifeu^vU-SISft. MtRt' v MRBLOtft-y MS^ 
E^±0S81 2*>A>«J9K$*T.4. 

[04 0 3] df. ^^'J-feyKOL#V^ffl®EVth* { 
■7-KI«mEVVF7 j: 1 )^!^ (Vth>VVF7 ) i§-£K 
ti. *;Uc^SEa ^ aft^c:fc^cJ: , ). t"y HMEti 
3tft£-$*. y— FSAUfgiSlitgEVcctefiMSSft, NM 
OSh7^xX?N16. N17. N 1 8*<aiji«?BtC 

<m$ft&. tiMf-^" oox" ot 

£ tco^ vyr4 w«st $nt^i)fcf>, 
CDIf^f-'/V/" 0 0 0" t^^y-t.'i-^Lii,^ 

Vth*^-HH®EVVF7 SrfeSxT^i. (Vth>VVF7 

) <oia-& 

©8£ji*-r— 00 1" t^t'y-b'I'OLI^l 
VthtfV-FIS&EVVF? SrifSiT^-i) (Vth>VVF7 
) 

##*£>ft&. LA>L3r#£>. " 0 0 1" WtU^ 
OL^ffiVth^V- K!8mfiEVVF7 Zt&tX^ixti. 

HiSSESr VVF6 i: L/ct I^K'J 7 r-f f 
(Vth>vvF6 ) k^rO. S^a^+^k^JBi^fi. 7 
•yf-0S8<i" 111" k=5roT. mS^ii^^iX'Sr^ 

[0404] — -ft. ^t'J -fc ;uo L * ^ ^(S^E Vth*<«7 
-H*gtgEVVF7 iO'h$V> (Vth<VVF7 ) tfrSlZ 
It . U - ^ «k 0 # v vt yumcS^SSixT t' •/ h 

T . S^cOSK^^ie d 0 . y-KSA C0^fi<i t' y h 
HmEtBS^Ll-^EVBL ( VBL = VTRN -Vth' ) t 
y- YSlK<n%m.1fi ( VTRN -Vth' ) X'li. N 
MOSh7^^N 16. N 1 7. N 1 8(i5fc£K3$ 

[0405] 

®s#a^r-^* ? " 000" T-p< : &y-b;u<7)Li'^ffl 

VthA^- Ftt«EVVF7 J:0'h$^ (Vth<VVF7 ) 

OS^ii^T— 00 1" t^t y-b;K7)L#^fl 
Ylh^'V- KHSEVVF7 «fc9'b£^ (Vth<VVF7 ) 
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[04 06] »&&*T-*0 t " 000"«tl 

Kli, 77f-B!8LQ0(?)RlKy-H/Q0ttA>f U^s 
fUX'h&frh. NMOSh7^?N2 1. N2 5*< 
aSiItt!8UC«#SiT.&. »*&*-r-*#" 00 1 " O 
i:#C:te. NMOSt-5>'^^N2 1. N2 5##l* 

mx-$>&. 

[0407] •?• LT . -aB#|BllSfitt. vw;*#<0«^ 
T'&Sft^LATl , *LAT3. ^»LAT4* J NI^ 

[0408] ii^T-'-^* 4 " 000" 'J-fe 
;KOL#^ffiVth*f7-H*S®EVVF7 SriS^T^S 

(Vth>VVF7 ) fc£tCfi, fI-§-<*>LATlAW 
tV-ffMfSiXM , NMOSh7>yX?N22 #3iiI#yG* 
£W Z<r>b£~ NMOSh7^^^N21 

#3EI*08T . NMOSh7^?N16 3^3131 «® 
X'hhfi^. 7 v -f-HJSS L Q 2 cORIe y - F/Q 2 #d 
- UfMCSr 1 77 f-0&8 LQ2«y-FQ2^W 

[ 0 4 0 9 ] fl-f L A T 3 *»V W U^KOJtfflBJ-Cii . 
N M O S F 7 > is*. 9 N 2 6 *<SI3i«® tC W 0 6 . 

NMOSF7>^?N2 5A i '*53IWC\ 
NMOS h^V^J'N 1 7li^51#t®T-£>&*>£>. 7 
•yf-@SSLQ 1 ^SSy- F/Q 1 Ifn—V^MZtt 

0 . 7 -y-J-ElSSLQ 1 <oy — HQ 1 *V\>f U-^UCSIe 

[04 10] \m <t>L AT 4 U^/wmfSX'li, 
NMOSh7>xX;N27. N 2 8 0 
J&b&. ^C0i:#. NMOS h^VyX^N 1 8(i35il 

vmx'h&frb. 7 -/f-isissLQo^RiK^-K/Qo 

#D— 77 f-IDSS LQ0O/-KQ0*'' 

[0411] ULhCiO, "7-KIS«E£VVF7 tciSS 
Lfci&fcti. S£i£*T-:?A { " 0 0 0" iO^^'J-tr 
;UT\ *Ol,*vMI«EVth#7-Ktt«EVVF7 J:9 
;*c£l% (Vth>VVF7 )*•£■. 7-y-?-lllS8LQ2, LQ 

1. LQO(077ff-^ir 111" CRIEU £1 

£ 7*- * F * itf » # £ 

[04 12] #*&*"r-*A*" 0 0 0" "C** 

(Vth<VVF7 ) *8£K«, fi^LATl^W^ 
^KBS-Cli . NMOSh7>^? , N22 

NMOS f-7>'^j , N2 1 ^S»ii«®fw^fS 

a<. NMosh^y^j'N i etf^izmmt^^fz 
-e&o. zcr>fz*>. 7-y?-[£iS8LQ2^y-K<^5;iEti 

[04 13](I§*LAT3^W l^/U7)8Bf3T(i . 

nmos f^v-'x^n 2 6immtfMizKc o. nmo 



Sh7y>-'X^N2 5* 5 3fii^®^^&A>\ NMOSF 

LQ 1 fcRIEStffcOtC-Hrer^SStfaS'**^. CIO*: 
tf). 7 x^-HIS&LQl<7)/-HOg:iE{iiec:^^rV^. 
[0414] H^^<t> LAT4 ifiJ^-i U'OKOJWISITte. 
NMOSh7/'^> , N27. N 2 8tf*frK!Bfc:&& 

? ■/1-®3%LQ0£%.&2l£h<OI,Z+ftKc'%.fa1) i fii 
^vi. Z<r)tz#>\ ^ yf-lHlSSLQOoy— HtfOR^ti 

[0415] ISLLfc: J: 0 . -7- HIStSE5r VVF7 
L,fcfc*C(*. »*a*r-^36 t " 000" O^'J-t 
/bT'. -e<0L^Offl«EVth*>'V-HH^EVVF7 «fc9 
/h$VA (Vth<VVF7 ) 7 7f@HLQ2. LQ 

1. LQOcO^y^T — ?ti" 000" Oii^ffc-e 
-f. S»*Ji*B$t:. t' x FMUgEtfS^&^ttlcIS 

[04 16]3r*5. Z<V&f^ WZ&Z-'r-fW" 0 0 
1" V)*^ y-te/MCOWCJi, NMOS hv yiSZ-fN 
21. N 2 SaWWBl <'J7t-(«W» 
7 /f-[U88LQ2. LQ 1 . LQOO-f'-^ti 
£Sff ?fll>. S^. -t-TiM^hw ^ U -fe/UCO 

Q2. LQ1. LQO^x-^ti-eo^t^^iX?). 
[0417] »:tC, ^-KiSlgfiESrVVFe izm^Lfct 
mz^xmpR-tz. v-Kis^JE^wFe tzis^sn 

TV^fU-C'ti- I5j*i:l5]«ic. ^EVB0c?0^iS^JE 
VcctClS^^n, ffcO«EVBl. VB2. VB3iii$ 

fPGM_RVPC tfm.WM.KVcc Is^MZ&fcZtl 

[0418] ft] PGM_RVPC *^jltaE Vcc 
b^KClgS^iX^i: , NMOSh7^> , N2* ! i 

7T-4tf'<7%*>i\zk zizit, vmm^rPG 

M_RV P C&W!&SLE.Vccl<-'<*MZtk£.-4'& b . Huii 
tissue. S#ii^7-'-^" 00 x" <o^^'J-t;^ 

[04 19] ZZX\ ^t'J-t;K7)LI'^<i^EVth7i« 
•7-h't«mEVVF6 J: 07^^v%*|^(c(i. -feyUilgfT^ 
;lE/h.^oc:i:^J:0. t'vUltEliSEft'W. -/-I* 
SAitVLmWfcVcclZfcfiZtl. NMOSh7^>-'^^ 
N 1 6. N 1 7. N 1 8#«ii#©tc£MS$il£. Z?> 
§§ji*7-'-^" OOx" COb £IZC7)A.K0 7T 

jnntibztix^btzth. »*a*f ? -^* < " oo 

0 " T'^ ^ •>» -b /K?D L * i V thi* 7- F *8^E V VF6 
SrSS^TV^iS^-i:. S^ii^r-?**" 0 0 1" T'> 
t 'J-t/K^L^OfflVthA^-FiS^JEVVFe frjffitT 
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[04 20] — H . > * l> -fe/UO L £ <r ^&EVth* {r 7 
-K*«EVVF6 J:0'hSi^*&Wi. 'J-:7*HSmS£ 
J: 0 * & v ^U^gS^BSftT t' y h^m:S(±KT L . N 
M O S h 7 yj;* * H N 1 if it V LX. OfcflfEJhP 
mZO. </-HSA<0*ffl(4t--y M»ttEt**LV> 

(VTRN -Vth' ) ttth. y-KSACOSffi*« ( VTR 
N -Vth' ) T'(±, NMOS h7^^N 16> Nl 
7. N 1 8ttX£fc:Wtf-twl:U'C*«rt*. 

»*a*-r-^**" ooo" wtn^Liv> 

fflVth*f7-Htl€JEVVF7 .fcO'hStUtefc. 8£ii 
7i.f—9if" 00 1" T^^lHt;K0L#^fiVth^7 
-KtStEEVVF7 J: 9>h$^*^£**#;i*>ft-6. 
[0421 ] >7- KISSES: VVF6 

L AT Itim&'M V^MzW^f^h . 
[04 2 2] «#J£^T-;W 00 1" 

Kti, 7 xf-[5]8SLQO^)y— KQOJi'W U"OUT'£> 
•5>A»i>. NMOSh7^?N19, N2 3liSiI# 

[04 23] m^ai^-r-^* 51 " 00 1 :i T^^'J-e^ 
^L^vMfiVthA^-FtflSEVVFe Srltti-COS (V 
th>VVF6 ) *%,-£t,Zli. fl^tfLATOAW U^/l/f) 
MflST'ti . NMOSh7y-/'^^N20 tfmMtfB IZ® 
Ot&bS. ZP)t£. NMOSh^iAX^N i9#m 
jit^ST . NMOSh7^^N16 A<3Sil#JB T'£ 
-5>A>£>. 7-yf-[HlS8LQ2cOS:iEy-H/Q2A ,r D-U' 
^/Wc^rO. 7-y J MslS&LQ2<y)/— KQ2A { >'W I''* 

[04 24] fS-f-^LAT2*^N>f U-^uoXBraTii, 
NMOSH5 yy^^N 2 4 A*@Rfrj£!i$tI$)9i&fo&. 
Z:^)fc#> NMOS hy>i;A7N2 3iimM#MX\ 
NMOSh7>^^N 1 7 l±j$jHJyirC*> 7 
vfUlffiLQ lcORSc^-H/Ql^'a-U-^UC^: 

0 . 7 yf-BSSLQ 1 <Z>y- KQ 1 *<>W U^KCSIS 

[04 2 53 10±(CJ: 0- >7-KlimE5rVVF6 KSJe 
L^t^(C(±, g^ii^T-^A 5 " 00 1" <0^<^ 'J-fe 
/UT\ -?-OL#^iIlLEVthA5V-HIS^EVVF6 «t 0 
(Vth>VVF6 ) 7y^[£jJ&LQ2. LQ 

1. LQ0(O77ff-^" 111" fcKIKL. fil 
f*. SS^a^T'Jit'v hSSJi^^JEVcc. ^--vf* 

[04 26] Sfc&A-r-?**" 001" T. * 
^ 'J-tyUOL^^fflSEVthA^-HJJl^LEVVFe «fc 0 
/)»$v% (Vth<VVF6 ) W-irlzli. *MzW&tf%lti~ 

X^N 16. N 1 7. N 1 8(i. 5t£lZim&L : Z<>\ 



[0427] m^<i> L ATOA'VN^f U*v/KO#iia-Cii. 
NMOS h7^^"X^N20A««Ji^®lC^O. NMO 
Sh7^^^N 1 9A J 3lii*t^T'ft5>A { . NMOS K 
yy~JX9H\ 6if^l,zmML^tzit>. 7-y^-ESS 
LQ 2 ^SIs$*40(H-7i-=5:«85$:gS-f C t #T'£ 
-f, 7-y-MH]SSLQ2<7)y-H^ieJiiec:'o : 5:V>„ 

[04 28] L AT2* f A-f K/KO«'li. 

NMOS h7>^^N2 4{i^il«®tC^:0. NMO 

sv?>i;x-7H23tfm&imx'hhi)K nmosf- 

yyiSxfU 1 7fi^£KS5fflL&v->/£a'>, 7 7f@B 
LQ 1 £5U£$H2rl>OC+tt*tg35£8S-*- £ A<T£ 
■T. 7 •:/-?- SJ&LQ 1 wy-K<7)5:i£liSvl^>^^. 
[0429] WJL(- i 0 , 7- K&1g£E£ VVF6 tcl&g 
L^t#(c»i. #£&*■?-'-:?#" 00 1" co^^e'j-t 
)VX\ -?-<0LI=^<l^lffVthA«7-K*^EVVF6 «t 0 
< Vth<VVF6 ) *§£\ 7-yf-[HlS8LQ2, LQ 
1. LQ0tf)7-/ff-^" 0 0 1 " <7)£3.%Ht1t 
■f. nm$ikX-#HZ. t' y hl!^E#8#3£*tgft(;:tS 
mZtlXWZ iL&if'fttchtlh . 
[04 3 0] 3t*k w<OB#. 8#&Ax-?#" 0 0 
0" ^^'JHr/KCO^Tti. NMOSh^^^N 
19, N 2 3 zj^Mia t Z h tzfr , * >J 7T-4 iD*J«tf h 
fc&9. 7-yf-ESSLQ2. LQ 1 . LQOOf-^ti 

V^Tt). ^^T'fW^kiJftft, 7 yf-SS8L 
Q2. LQ1 . LQ0Of-^(i-e«0**^^iXi>. 
[043 1 ] JXtC. r7-KfJimE^VVF5 fclfcJELfcfc 

■rv^l►rB^T-{i, sev b i co^as^ffvcctcis^^ 

fx. ffi^ffiVBO. VB2, VB3<i^tttK/KC^ 
^$fxTV^„ -eLT, -5£»H3L $lJffllfi^PGM_R 
VPCA^ilgffiEVccKyKCiS^^iX. NMOSh7 
yv-'^.^N2A < «il-ri>. 

[0432];:-C'. NMOSh7Vy^?N5WN 
6A<Sfil«®lC*>ntf. fffVB 1 A^cOlgiSVcclz J: 
0. t'-yMSli (VTRN -Vth' ) IZftMZtlX V>& . 
5ttSflc. NMOSh7yyX^HNlli*7h*7L. 
J— KSAiiPMOS h^^^^P lO'J— 
galCiOVcctC^^iXl.. NMOSh5^^?N5 
au r N6A>'^JSii«S : S:^. t'-y M8(i?t«$fx-r. « 
iftU^T**. £*Z. ffccOlgEEVBO. VB2. VB 
StiSlfiK/U'SrOT-. SEVB 1 A^cogSSU^KOg 

[04 33] COi d t=. "7- KtgtgS$r VVF5 (Cf&g 
LT'< , J7r'f A^^ipfx.St^t^i. ©ItSPfi-^ P G M 
_RVPC£&!gfgffVccU^./Ul;:I£^-f&i:. NMO 
S h 7 ^ ^ ^ N 5 SI/N 6 A^iittS^i: § (C<7)^. 
b' y KIRA^S^flS. 

[04 34] NMOS byy i/Z. ^N5 Sl^N 6 A ? SI3 
WmtZhWZ. 7 y^-0!8LQ2iOS:i6y-K/Q2 



(52) )00- 
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KvK 7 ■•/ -MUSSLQ 1 <T>J- KQ 1 A*/W U 
^)l>t%ht£WZ'$>>0. **&*T-ftf" 0 1 
x" <0i:£-t-*>£. 

104 3 5] ZCOZtfrh. V-KI«mff2-VVF5 Kl£ 
5eLT. #*&*r-*a*" OlO'^^r'f^ 
Sr-yfc&Cii, 0 1 x" tfOt^tCCD 

ti . t y h ffcti&iffi KMC* 9 . ^ 'J 7 r -f OWfctt 

[04 36 J £*>#!BT. V- K««E«r VVF5 Clft£ 
LT, *<>J y r 4 mx-iiiLtf'ttijtib . ZZZ\ y* 
»J-fe^tf5L*^««EVth*«7-Hai*EVVF5 i 9* 
to ( Vlh>WF5 ) HryMzttSUWi&tt 
ztiziO. t'y M»«E(iSWt«r. y-KSA(i* 

j£®EVcc£CM$$*U NMOS Y7V~J^9K 1 6. 
N17. N 1 8a*»S#&Kftf*£ilS . 
[04 37] ^t'J-t^LtV^liSEVth^'V 
-K»«EVVF5 J:9'hSV» (Vth<VVF5 ) 
(i . 'J - 9 fflflTCdS <fc 9 * ^ *te A4raW«*vC t* y h 
!8fEE<i&TL, NMOSh7^^HNl^yL 
T . WOBE***: 9 . y — K S A co^&ti t' y h 
!8®Ei:B&^LV% ( VTRN -VtJT ) /-HS 
AiOHiA 5 ( VTRN -Vth' ) T'li. NMOSh7>-y 
X^N16. N17. N 1 8im£lZ&m-thZtltX' 

[04 38] itz. St&*T-?a*" 0 1 0"Ot£ 
(Ctt. ^y^ESSLQOcORtEy-K/QOli^-f K 
/UT'*>SA»<b, NMOS b7>i/*9U 2 1 . N2 5« { 
iSii«StC«^$n§. S^ji^-f-^* 4 '" 0 1 1" cr> 
NMOSS7>y'A^N21. N25t2?MI 

{04 393 -t L"C. — J&MMIiltt. >"C/U*#?yfS# 
T'J> S ft^f <*> L A T K 0LAT4 #WB<X'' W l^/Ut: 
tS5E$fl*>. 

[04 4 0] IliiAf-^r 0 1 0" T-^^'J-fe/W 
^L^vMllEVtha^-K&lgEVVFS «k9;*:£^ 

(Vth>VVF5 ) ig^KJi, fl^LATlAWU^ 
>W)M3Tii > NMOSh7^'A^N2 2 a*3»SttJK 
Kt7J9!&b£. -coi:! 1 . NMOSh7>y'X?N2 1 
#3|jI«t>ST\ NMOSh7^?N16 #<3Filft?B 
X'hht^. 7y?-[I]S&LQ2CDKiGy-K/Q2#o 
-U*C/MC3:9, 7-y-fE&LQ2<oy-KQ2a t /W 

[04 4 1 3 ff^-<6LAT4*VN^ P^;KOWST(i. 
NMOSh7^^N27. N 2 8#5i§tf SUCW 9 
®t>Z>. ZCOt £ . NMOS t-7>y^^N 1 8USSJI 
«!BT-*&A»6. ^yf-ES&LQOOKtcy-K/QO 
A<o- K/UiSr 0. 77 f-ElSSL Q O^y-KQO 

[04421 tXklz*. 9 . 7- VVF5 



Lfcfctfcli.. S&ii^T-'-^* 5 " 0 10" coy^'J-fc 
/UT\ -?-«0L^V^ffltgEVth*«V-Kt$®EVVF5 <fc 9 
Vth>VVF5 ) *§£\ 77f@ffiLQ2. LQ 
K LQ0<O77ff-^li" 111" KRIcL. lil 

o. 

[0443] — -ft. ^t'J Hr;KO L £ \ ^fS^lff Vth#«7 
-H««EVVF5 iO'hSO (Vth<VVF5 ) m^lZ 
ti- ft#<*LAT l#vvf U^/UCOSBraT'ti, NMOS 
h7^^^N2 2*^il«®tC^9. NMOSh7> 
: JX 9 N 2 1 a^iittSKSrS NMOSh^^yX 
?N 1 6tf5E£;lzmmL^^#>. 7 v+\2mLQ2£ 
%.&2ith<r>t,z+ftKf%.%ltf%Ht^\ zcotctb. 5-y 
^-0*8 LQ 2 coy - KOReiil&w ^3rV\ 

[0444 ] fi-S§-#LAT4a^W U^/UcOJUMHTJi. 
NMOSh7VxX?N27 > N 2 8 #S$il#jHltC 

NMOSh7>^^Nl Sii^twSSJiL^rl^ 
46. 7 -s1-®3&LQ0 Z h<VlZ+tt%m.fctfdl 
■£3:^. wC7)^, 7 y^-[Hl5SLQO<7)y— K<50K!£li 

1 0 4 4 5 3 M-hic i 9 . 7- KJS1S£E& VVF5 KiSSE 
L^t^tcti. S^ji^r-^^'" 0 1 0" coy^E U-fe 

-?-<0L#^fflmJEVth^V-HiSHLEVVF5 J: 9 
/Jn^vM Vth<VVF5 ) m-S, 7 yf-H]lfSLQ2, LQ 

l. LQ0<07 7ff-?ii" oio" coi*S!-fk;* 

[0446]^fc. C1C0B#. g^a^-r-^**" 0 1 

i" tfoy^ty-fc/Kcovvcti, NMOSh7^^N 

2 1, N2 5j&^M»ai: 5 5r*^:*. ^ »J 7 r -f 
i:^9. 7 /f-HISSLQ2, LQ1 , LQOcO-f-^<i 

utt. <V y r 4 <r>tt2&\£*£hKi*>. 7 7«L 
Q2, LQ1. LQ0co J r-?it*<r>& iGk&Ztlb. 

[044 7] "7- h'J8mE* { VVF4 (ClS^SilTO^,^ 
Tft&i: !§]&<;:. 18EVB lco^ismEVcctcg 
^^il. fl!l<7)®EVB0. VB2. VBSIitSifcU^ 
tCl5^?ixTO^>. -f-LT. — Je^S, Mffllfi^PGM 
_R V P C tfWBKKBE Vcc U^/KCIS^ $ tih . 

[044 8] V-KJS1gE«-VVF4 {C|S^L-C<9 7T 
■Itf'ilZbtlhtZiZii, $i||JPft#PGM_RVPC5r 
^iS^EVccU^UZiftS-ri.i:, ilMf-^" 0 

1 x" <nt &{CC7)^, t' y MSa*fttg$*U ffc^SI'a 
^T-^oii&tcti, t' y htgJitgtfeb^Kct-9 , ^ 
*)yr^<7)n^\-t^:h. 

[0449] zzx\ m$&x-T-?w" o i x" x-y 

^ ij *.)VCT> L ^ v iflttE Vthft«7- KlimE WF4 i 9 
T^^U (Vth>VVF4 ) cO*S^(i. -b/KCSa^cWl 
<i:v^^tlc«}:9. t'y h&-%Kl&£<titT . y-KSA 
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liHSmflEVccKSM^fU NMOSh7y-/^Nl 
6. N 1 7. N 1 8fimm#BiZ&ft2tlh. 
[04 5 0] ZntiMT. 7-h't8£E£VVF4 (Cl&e 
LX. ^jyT^mA-ihlrf'ttiitLh. ZLX. -5e 

[04 5 1 ] l J-b;K0L&^(i^EVth* { '7- K& 
^EVVF4 J: 9*&^**lCti. fg^LATOtf'W 
U^/UCOSBHTti , NMOSh7^^^N20 

1 9 #Sia#®T' . NMOSh7>->-^^N16 tfWM 
VMX'hhfrh. 7 y^-05SLQ2«5OS!£y-K/Q2 
#0- l^/UCS: O. 7-/ L Q 2 coy- KQ 2 

[04 52] fcLfcKJ: 0.7 - F*I®E£ VVF4 tCfgjE 
LtztZlztt. S^^t-^* 5 " 0 1 1" 0>*y-b 
/PT\ *<0L£^ffiSEVtha*7-FI&«EVVF4 «t 0 
Vth>VVF4 ) 7-/f-[s]SSLQ2» LQ 

1, LQ0<07v^-x-^<i" 111" (C£$kL, & 
\k, S8^ji^T'(if y hiHi^idttEVcc, ff>7« 

[04 53] 8 £&.AT Oil" co^U-fc/u 
X\ -5-tfOL^^<l®EVth*f7-KISmEVVF4 «fc O'h 
?U(Vth<VVF4 ) NMOSh^X^ 
N16. N17. N 1 8l£££:t,zmm-tZ>Zbl$.X'ZKc 

[04 54 3 LfztfiX. y^'J-tr/KOLfoil^EV 
th#7-KI£SEVVF4 X O'hSv^i-^lcli, fl-v^L 
ATOi'A'f KyU<7)WST<i. NMOS 
N 2 0**Siii#«BU::3r 0 . N MO Shy > : JX?H 1 9 
^'Sfjitt^lC^ i> *»\ NMOSh7^^N16 
^{=^ilL 5 5r^^*'?. 7 yf-[H]S§LQ2£-£:iK$-t2-&<0 
tC+7>&^BE#*sS-£&- . 7-y^-[5lS8LQ2<7)y- 

[04 55] tXhtCtO. 7-K&®E£VVF4 
L£fc£C:li* Sfii^T-?**" 0 1 1" co^'J-t 
;PT\ *cDL#V->ffi^EVth#7-MJS©EVVF4 
/h$0(Vth<VVF4 ) *S£\ 7 7«LQ2. LQ 

1. LQ0?>7-y ^"f-^tr Oil" cOiiSMttf 
-f. HS&ji^u#(c. t' y h&^EtfSfii^ffi&KIS 
55$ ft-C8£ &A^Tr Kbtlh . 

[04 56]=Srfc. -I<OB#. gf&^r-:?**" 0 1 
0" CO^tU-fc/UCOWni. NMOS h7^^N 

i 9. N23fimmmb%z>tz#>. *cy y r 4 cotton 

ttc*). 7-yf-ESSLQ2. LQ 1 , LQO<?)f-^li 

Q2. LQ1 , LQ0<7)T-^<i^<0^^«^?fll>. 
[04 573 WT. 7- K8&ES: WF3 . VVF2 . V 



VF1 |Sl«(C^U7r-fiftf^*^^i5ilS. 

[04 5 83 -T^*.. 7-Fi81SE$rVVF3 C:t£5tl 
T^'J7r-f *<if^i7ix Strict! . SSii^x-:?" 

1 Ox" coi^KcO*. t'y F&**3ttg£*U ffce08# 
ii^r-^fc^tcti. b'y FtUifctt&K/WcSrO. 

/NVU^«^ft#-C'*>6<t^^LAT3. *LAT4^IS 
ftsvf L^/MclUtSft.*. fia^f-^r 10 
0" C0> ^ U -fe/UT\ -5-<OL#^<g1lEVth#7— F$g 
®EVVF3 «fc9;*:£=^ (Vth>VVF3 ) 7-y^E 
S8LQ2, LQ1 , LQ0O5-y*--r-*[±" 111" 
JCRIE L . Jatft . B8 & ii^-TIi t* y Ml B L 0 \tWSS. 

mEvcc. ^^>-^ui^s^2 ! Am{iic7'-xh$fx 

tn/K'. -?-<7)L^^fflt|:EVth*<V-HtimEVVF 
3 £9'K(Vi (Vth<VVF3 ) 7 7f0BLQ 

2. LQ1 , LQOc^^x^-x-^ti" 100"^^ 
3Ziti£-?. SS^ji^B^lc, b"-y FHHE^'Sfii*^; 
{2(CIS^$fl~8£&** { *T : 5r;biT.£> . 
[04591 7- b'J|^E#VVF2 IZ&JZZtlX^J 7 
r^TrSri^SfcfJi. »*&*r-*" 1 Ox" <0 

fcffcili, t'-y Mlii«HftW'' > OK=^rO. / <'J7r'f<?) 

^T'J>Sfi^<£LAT2«>*yW U"^t«:K££ii*. * 
fii^-f-?**" 10 1" co^t'JW. *<OL£^ 
ffi«EVth*<7- F*8®EVVF2 iWI^ (Vth>V 
VF2 ) 7-vtH!KLQ2. LQ1. LQ0<07-v 

^-x-^ti" ill" (csiel.. jaa. ws^a^T-ii 

t'-y MSB L 0 JSmi!S®E Vcc . f r/ */Ui#« # ii 
^>l:(S[{c7'-xh$ixTS§a : ^$ix : 5r^. S^ii^r 

-^* 4 " i o i " co>*u-fe/u-r\ ^oLi^itav 

th* { 7- KtS®EVVF2 «t»)/h$^ (Vth<VVF2 ) 

7 yf-ESSLQ2. LQ1 . LQ0«7 7ff-? 
(i" ioi" co^ ^^k-ti-r. SS^ii^tC f yh 
i8tlE* { S # ii^S(2(cIS^ $ tiX m Z ^t^Kchix 

[04 603 iSfl?7- YtSXEifi VVF1 
'J7r4a«ff3ritfi&2:£t::l±. S^a^-r-^" 1 1 
0" CDtZlzcoA-. fy hm* J ?£tS$iX- flfiOS#iiA 
f-^<Ot#tcti. t'-y MSUigflHUOKcS:'). <»J 
7T^iOfl^ht=3:.|>. LT. -SgBSfSlgiSflL 
^.«O^T'*>4fl# * L A T 4 **y W U^.;KClS^$ 

tih. ss&^-f-?**" iio" tfo^^eu-t^-c-, * 

coi f offi1gEVth#7- Kil^EVVFl .tO^:^^ 
(Vth>VVFl ) 7 y L Q 2 » LQ1 . L 

QO«77ff-^li" 111" CSIcL, Wf*. US 
f ii^T'lst' y MSB LJi^mEVcc, +*>*Mt 
^Sf &*^ttlC7'-xb$ixT8£&*$ft$:i,\ 8 
^ii^-r-^**" 1 10" CO** 'J-t/UT, -ecoLfv^ 
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ffi&EVth*f7- KttVSVVFl J:9>h$o (Vth<V 
VF1 7 yf-0S8LQ2, LQ1, LQ0^77 

1 1 o" <D£t$nwr. nm$&*#f 

[0461] ±ajcoJ: die, ZO¥ttycom2<r)mk<?>B 
mx'lt. KVyrJWzU. 3LEVB o , vbk vb 
2, VB3<Oo*>«Olo£®®^LEVcci: U fl&co^ffi 

^ii/^a. s^a^v-'-^cECTNMos h 

5>'>''^5'N3ai>'N4. N5&1/N6.. N7&tfN 
8. N9. Nl OSI^N 1 1 rSJffllLT, ^EVBO. 
VB1. VB2, VB 3<r)0~h(Dl r?# l <?>b'y HJ8<7)5E 

<'j7r-fO«^ht LT^i. -r^*>, V-Ktttt 
EVVF7 &IXVVF6 T'tfO^'J^rW^tcti, fffVBO 
SrttdCfcT, " OOx" Jjtfh£'< 'J 7 r4 Ottftfht 
U 7-Ft8tffiEVVF5 . VVF4 X'(D< 'J 7 r -f &flz 
(i, ^JEVB 1 2r^5CltT\ " 0 1 x" 7 
T^MMiL. 7-K»«EVVF3 . VVF2 X'cr>^ 

vyr^mtzii. iiffvB2Sffi5:tt, " iox" 

<7V<'J 7r-f B#cti, •S£EVB3 5rHdCtT\ ° i i 
0" Mm^J 7 t 4 ntt&ftb LT^S. .rixiCcfc 
0 . ^ »J 7 r 4 B#O0JfcfJt/£#fSJ|Mk$ *VC . 
[04 6 23 2-4. ^2c0Hife^©«0S!^aiLB$<0 

tcov^ai 2 2-#^LTiftB^-r«». *?w<4i$tc 

ti» #JtiPff#TRN, AiB. A i N(i ( Vcc-Vth) 

*U NMOSh5>^^Nl*q»ii*«fc«rO. £t' 
•y M«i««»l'' , OU:$r4. 
[04 63] ;<0«!BTK*aj LW)m<i£M2ti& t . 
fflWm^D I S^'o-U^/Kc^rO. t'-/ M8(i£ift7 

iS&t'y ht8CO*§-£\ A i B« { P5VU\;K A i NA< 
tgifSU^UCfS^ft. Sfgtt'y HS5te7y?-A>£>W9 
fllSflft^TRNJi (Vcc-Vth ( = VTRN ) ) 
CflM$£*l. fflWm^Vrel iCt'y HJSWJ -7 SrfcSft 
■f 6 «S£ & 8*f thcnn&tf EPSa $ ft. £> . C ft i l§] »5 
(C» SJtfPft-f RSTlC^-f V^tfKSSil. NMOS 

h7>^^N 12. N 1 3, N 1 4* t 3*iIUC. 7-y 
f-SS8LQ2, L Q 1 . LQ O^y — HQ 2 . Ql. Q 
0 Av£T r 0 j (C 'J -t y h $ iXh . 

[04 64} m^iHtmmi, >7-HUUEff5:VRD7 . 
VRD6 . VRD5 , VRD4 , VRD3 . VRD2 . VRD1 IZflU 
<ZT<.fX'frt(:*>tih. Ij?^ffiLB§(cli, 01 1 Bt=jjrf 
XolZ. ^HVB OtiVccU^/U. SEVB 1 . SEV 
B2. VB3tt&i6W^MZ*£8tj£3ft.*. 

[04 6 5] itz. m*-$,LW\Wm^RDlt#;lz;\-< U 



[04 663 5fc"f . KtS«S* ? VRD7 
ft.. »Jffll«#PGM_RVPC*»'mj!ft£EVcc(CiS^$ 
ft. NMOSh7>-^^N27!» J aiii^®(3iS^$il 
*. 

[0467] ddT. NMOS by> ?N4, N3 
tfigiltf «Sl::$>ft«\ mJE V B 0 *» N MO S 
h7>y^^N4. N3. N2£tf-LTS£ft.. t'y htg 
#3t«Sft&. Bl»ajL<^*WfK«. 7 7f@ffiLQ 
2. LQ1 . LQO^'ft r 0 j (C'J-fe-y H$ftT^.& 
7 -y-fHIS8LQ2C0S:iSy-F/Q2<± r i j . 

7-y-7-lHl{$LQl<?)K&y-K/Qlli r 1 J T'*>£. 
Ltztf-iX. Zcr>9$. NMOS byV i/X ?N4, N3 

[ 0 4 6 S ] L^* J -> T , mS. V B 0 A>^>c0^g£**N M 
OSh7>^^N4, N3. N 2Z-frLXif&iX. £X 
COiSStt'y h^ti (VTRN -Vth' ) \,ZftM.Ztl. NM 
O S h 7 > y'X 7*HN 1 *>*77 •/ h*7-ti>Z. klZ& 0 , 
ftW/'-FSAii'j-? fflffiig«5(c «t 0 v cc tc^^S 
iXS. *<0». $i|1WfI-f-PGM_RVPCa>'tgife^'s/U 

[ 0 4 6 9 ] 7- Ki£t££E#VRD7 X'*i$l*8i L<T>*£ 

> * 0 -te;U*> v*flWEVthj&«7- H«l®IVRD 
7 iOTvl'V^ (Vth>VRD7 ) ^>-&, -b^gS^'jSn^c 
OCttJ:*), y-KS A{i^iK®EVcc(Z«^5iX 
w«Ot#. NMOSh7yy^;N16, N17. 
N18*qiai«!B4:*4. 5-y^- 
GDSSLQ 2 , LQ1 . L Q Orf-kX r 0 j tC'J -t y h $ 
ntOS^y>. NMOS by s'S/Xj'U 2 1 » N2 5I1 

[ 0 4 7 0 ] -5- LT . — S^ISl«ia». yf/WX«<0(i^- 
T-S>«.fi#*LATl . 0LAT3. 0 L A T 4 A>*HS<X 

[047 1 ] fr§-tf>LAT l*»VN>f Ix^/Kcfg^Jfj.^ 
NMOSh-7>'>''X^N2 2A^ji^{Cl5^$il 
-S. LT . NMOS hy> : JX ?N 1 6. N 2 1 JiSS 
3iLT^S. L7t:* { o-C. 7 y^-SSSLQ2<7)S:SSy- 
K/Q2«>' r 0 j (c^rO. 7 y-f-SSSLQ 2<^/— HQ 
2*>' r 1 j (CRIg-rS. 

[0472 3 fl^-fl!'LAT3* { ^'f l"<MZl&%.2tl& 

t. HMosby>i;x?u2 6i)mmwmizikmzti 

-c-LT. NMOS VyV -JX 1 7. N25<i3f 
ilLT^&. L^t, 7 y^-SSSLQ iconic J — 
H/Q13&* r 0j iC^rO. 7 y7 v HIS8LQ10/-HQ 
l* J r i j icR|K-ri>. 

[04 733 fS-f-*LAT4*i/N-f WOUtZg&feZtlZ 
t. NMOSh7^^^N27. N2 8A J iifattSSlC 
I5^$ft&. *LT, NMOS by> i/X ?N 1 8 J±iS 
iiLTv^l). U^ot. -7-yf-lH]S8LQO<7)g;«c,/- 
H/Q0A { r 0 j (C^f 0 . 7 yf-tlJBLQOiO/— HQ 
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ow r i j icstc-f 

[04 74] lO-htCiO, jXfJ-fc/UOL^ffiHEV 
th*5-7-HI8«ffVRD7 J:9*£^ (Vth>VRD7 ) ^ 
£\ 7yf-@83L.Q2. LQ1, LQ0<D7 »ff-? 
*«" ill" KRtc-fS. Srfc. aAdSL-f- 
LTfcO. 77ff-;*'"' 111" <*>£**>K*aiL 
ir—9\$" 0 00" T'J>&. 

[04 7 5] —ST. y-te^OL*^«flCEVth# , 7 
-HIJI^EVRD? U1T (Vth<VRD7 ) X'htlif. V- 

NMOS h7V^^HN 1 A*jSjI#;®fc 5r 
0 . ««0>?fIZ0"jWB£ 0 . J - K S A colgEti t' ••/ h 
t8®Ei:BS^L^ ( VTRN -Vth' ) ZCT>t* 
tf>, NMOS h^i^^N 16, Nl 7, N 1 8li3e 

[ 0 4 7 6 ] * LT. — l£B#ia;giSf£. '</kxtt<OfM- 
"C&4«**LAT1 . L AT 3 . <£LAT4jWI& 

[04 77] ft^-^LATl^Vs^b^/KClS^^fl?. 
t, NMOS l-7>^^N2 2A i Sii«®tC|$^$fl 
NMOSh7^^N22, N2 Hi3H»K!BT' 
NMOS h7>y^?N l 6ii%££9KilLT 
o£v->. LfctfoT. 7 y^-[H3!SLQ2 5rRlE$^l.^ 
a^O+^^tlJJSSr ijS-r ^ i: ti T' . 7 yf-ESSLQ 2 

[04 7 8] ft-^*LAT3AW l^/MCiSSSft* 
NMOSh7>'^^N2 6* I illiitt®(CiS^$iX 
S. NMOSh7^^N26. N2 5Ji«il«®T- 
J>**>\ NMOS h7>-^^N 1 7{i^±C#iifr 
v**v*. L^* 1 ^^. 7-yf-0S§LQl £R$K$-t££>*: 
^<0+#&m«S£^- 5 yf-IUSSLQ 1 

[04 7 9] fS-f-<£LAT4a^vf U^;KC|S^$n& 

NMOS h 7 "s\s?* ?N27, 2 
^Sfl*. LA>L. NMOS YyVi/XfH 1 8ti^ 
tCjSjlLTO^V. It^T, 7 yf-Sff&LQOarR 
tc$*.i)^cO+7i-^S5-?j£-rci:liT-^-r- 7 7f 

[ 0 4 8 0 ] tflC H*«mJIA { VRD6 Kf&JtS 

it. »JU|)fI^PGM_RVPC*^jSSEVcc(ClS^$ 
ft. NMOS h5^^N 2#^ii#SCCf£5t;Sft 

[04811 ;:t. fjSlC^tRV- HHmE* { VRD7 
CI£5t IX m*iii Li'fitCitzt $lZy yf-[118SLQ 
0, LQl&tfLQ2<oy-K<7)K!EA J £CoTV'>3:li 

fttf. 7-xf-nissLQo, lq i . LQu±mm#m 

<T>" 000" Thhfrh. NMOSh7y^;N3. 
N4* i 3SjIL'Cl.*&. Z&tzlh. B 0A>£>^1g8a 

A < NMOSh7V> ; A^N4. N3, N2S-J>LTlS 
ft. ;<^L>H:/UOL£vMS£EVtha*VRD7 



yl^'0&#&£T<y}tfl8t'y hlKttVTRN -Vth* (Cjt 

[0482] .1 fttctt LT . mmizmtRrr- K&fgE*< 
VRD7 (cIS^LTlg^tilL&^^Ttt §(C7 yf-ES8 
LQl£tf LQ2^/-FOR«Ea { jg£-oTV">fti£. N 
MOSh7^?N4. NSJ^f^ilttSSfcSrS. * 
LT. NMOS Yz>V is 2* ?N9, N 1 0 ^SfiiM&'iSfc 
£9. ©JUPfl^RDavW l^^-C'JbSdttC.k ONM 
OSh7V^^N 1 SAvSiltfHSt&O. 3LEVB3 
<7)«f&j!SC o3r**&. wtf>%&fc:«. tgffVBl— vb 
3<itg«fcU'</uo*:* , >. S— H S AJitglfiU'^ut 

[04 83] WifPGM_RVPC#S«!! 

S-CV^^-fe/UJ^O^SWBcf-y MWi (VTRN -V 
th' UCTC^Sft. NMOSh7^'^HN1^7 
h3j-7-f2.c:i:(cJ: 0. -f-co/- K S AtiVcclCTttE^ 
fti>. 

[04 84] ;;t, >^:'J-fe;U<7)L^V^<S«EVth*> 
■7-K8&1BEVRD6 i 1 ?*^ ( Vth>VRD6 ) 

*;i^jSA*fift3:v->:: t KJ: 0 . J- K S A(i^i®mE 

16, N17. Nl 83& s S»il«SI4: J Sf4. 
[0485] LT. -^PalgififS, vt/P.x#*>fM- 
X'hhm^4> LAT 1 , *LAT 3jWiI&/W K/UZ 

iS5E$ft&. 

[04 86] fl^LATl*</WU'<.;U;:I$5££ft& 
NMOSh7>'^7 , N2 2* I Sia^(ClS^$iX 
£. *L.T. NMOSh7>x^;N16, N2 1 Ji?£ 
jiLTV->i>. Lt^T, • 7 "/f-lH]88LQ2cORlKy- 
K/Q2# I'd 5-/f-IH»LQ2oy-HQ 
2* { r 1 j (c^tK-f 

[04 87] fi^^LATS^Vx^ U^/KCfS^$iX4 
NMOS h7>>'^^N2 6* 5 «a«®(ClS^$it 
•S.-etT. NMOSh7>"x^^N17. N2 5(23! 
iiLTV>£. Lfe^T. 7 y-MIlffiLQl<0SS£y- 
K/Ql* 5 r 0j (cSfeL. 7-yf-lHlKLQ loy-K 

q i* { r i j (cRiE-r2>. 

[0488] VXkiZk 0. y^'J-b/UOL^ ^(i^ffV 
th*«V-HJ8SEVRD6 iOAl^ (Vth>VRD6 ) ^ 
fl^I[eli^(C7•y^-coSiS*•^^#•C^^ : 5^^ti^^f. 7vf 
BKLQ2 . LQ1 , LQ0i07 7ff-^* { " 11 
0" (cRiE-f'i). MBJStC^ yf-^R^ie&T^S 

y-HSAJiJStfiu^ut^O. s?^aiL«ow^n 

-f-^tiSlEL-C^O. 7-yff-^* r 1 10" 
#^SIAajL-f-:?(i" 00 1" T'*>6. 
[0489] > 'J -tJW L # V ^ii1EEVth*< , 7— KI8 
taSVRD6 J:0'h$V^ (Vth<VRD6 ) J^Kli. >J- 
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9 . Qwnmitttf&Z 9 . J - H S A tO^Eli t' v b 

ti®KtB&&l^ ( VTRN -Vth' ) fc&&. 

)f), NMOSh7^^?N 16. N 1 7. N 1 8(i3fc 

[04 90] -tLX. -^B#jagia^. yw^tftofl-f- 
Z't>&tE^<t>LATl . *LAT3»W K/UC 

[0491]ffr 5 ?4>LATl U'OWCiftSSfli 
t. NMOS h7>^^N2 2*>'iSii«c»(CiS«$n 
•5.. NMOSh7>'yX^N2 1liSMSt: 

NMOS h^^^^N 1 6<i^tzaiiiLT 
7 yf-ES«LQ 2 
*'>iO+^miS^B5'tC:i:(iT'^f . ?-y*-0HLQ2 

[04 9 2] ft-§-*LAT3*W U^/KClS^^il^ 
t. NMOSh?V^?N2 6tf%^B(=tt£3*l 
4. *LT. NMOS h7>yX^N2 

NMOS by>i/A?N 1 7«3E*tC*aLT 
Hfco. LWoT, 9-xf-E]»LQl«:ReS*6/S 

toy- KtOR*Kii£t3:^. 

[04 93]*C. JSJRV- H»«E**VRD5 £R£3 
fx. #JWl#PGM_RVPC**1K®mffVcc(;:|££§ 
fx. NMOSh7^?N2 $ fl 

[0494]-:;t. ffi02 TOtt** LT. 7 ••/ ^0 
ft L Q 1 Stf L Q 2 <0 7 - H tORtcJifig £ -a T o& Itfx 

0. «EVB0KJ:9t'-yhaM«£«Sii*. If 
0£T-tOHE*aiL-C\ 7y^-0S$LQl&lfLQ2<oy 
-HtORiE^'ie^-aT^fXtf. NMOSh7>y'X^N 
4. N 3A<#«iItt®fc3:£. ^<0^tC(±. SEVB 
1 —V B 3 K'l'SrtOT*. y- K S AJi&flfcl^'s 

[04 95] *<Of*. »HI«I^PGM_RVPCj&«flMft 
K/UcMSfu CtOB#. f£*£LiM£<0*M&i:3:&{B 
Sfcb'y h&li (VTRN -Vth' ) tCft^fl. NMOS 
h7>y^?HN l***-y b*y?&Z tlzX*) . 
ih L »ffrO**£ t tc h y - F S A <i V cc IZ 5t1E $ fx h . 

[ 0 4 9 6 ] d £ X\ "7- F&1tE#VRD5 T'tOSI^ttl 
Ltf>*S*. y ^ 9 -fe;KOL# ^fitmEVth*f7- FtWE 
EVRD5 «fc9*:£^ (Vth>VRD5 ) cO^. -t;t^S£ 
tfWi&irV: t <t 9 . y — KS Ate^iSSEVccKGft 
^$fx4. £<Ot#. NMOS VyyVX9K 1 6. N 
1 7. N 1 8#3Sil#ffi£$r6. 

[04 97] -5" LT. -£B$f5J$£jgf£. ^VPy.«tOfs^ 
"C&ifi^LATl . <*>LAT4;WItf:/v< U^MZ 
t£5g£fl&. 

[04 98] <t^<^LAT 1 U^MZtSLfeZtli, 



t. NMOSN5>> ; ^^N2 2* i i$iiWS(Ci5S?n 
4. *LX. NMOS b7> : JA?W 1 6. N 2 1 liSI 
ilLTV^. L*:tf-aT. 7 y-*-0S8LQ 2<OR«£y- 
H/Q2A 5 r 0 j 9 . •7 /f"[3S8LQ2<oy-KQ 
2 A* r 1 j (cRte-fl.. 

[04 9 9] fl^<*LAT4a>VW l^/l-Kf&eSfT.S 
t. NMOSh7>^^N2 7SI/N28« { «lttS 
KtfcgSfli.. -t L"C . NMOS b7>>'X?lt 1 8<i 
JSaLT^S. U:*^t. •7-yf-0KLQO<O£:*cy 
-hVQ0*« roj tCRKcL. 7 y f-0S&L QOcoy- 
FQ0*« r 1 j {cRic-f £. 

[0 5 0 0] ULh{CJ:9. y t U b/KOL£ v^^JEV 
th*«7-HIR©ffVRD5 J:9:*:£^ (Vth>VRD5 ) H> 
H50^(C7-yf-tORJ£*^§Ti<^(m«i'. 5"/f 
0S8LQ2. LQ1 , LQ0tO7-y-?"r— 10 
1" URIE-f*. HfilHliSlC^yf-tOR^ie^TV^fx 
Jf. -^tOf- ft£. S?^aiLT-^(±SKL 
Tfo9, 5 7ff-?* 5 " 1 0 1" tot^tolSAJiJLT 

0 10"Tft*. 
[050 1 ] y*9-fe/UtOL#^iI®EVth*«V— HIS 
^EVRD5 (Vth<VRD5 ) Tftflti'. 
mcaJ: 9 * e v -fe/V^SSA-'dJfxT b' >• h &1£j±!i!£T 
NMOSh^y^^HNl^'tSJittStt^. m 

^tosie^* J sc 9 . y - h s a <r>%mt b' y h h«e 

tBg^L^ ( VTRN -Vth' ) ht£h. Z<F)fZ&>. NM 
OSh7y^^N 16. N 1 7. N 1 8ti^tCSIii 

[ 0 5 0 2 ] * LT . -^8#r B 1g^. /NVUX^tOft-^ 
T'fc&fl^LATl . <#.LAT4* i liS»:>'N'f l^^/UC 
S^$fll». 

[0503] ff^tf L AT 1 KyUCtS^$fx4 
NMOSh7V>-'y.^N2 2* ? *ji«®(;l$^$fX 
4. *LT. NMOSh7^y'^^N21 liSI^lf 
J>4* J - NMOS 1 6<i^(CSSilLT 

o^ro. U^'ot. 7-/f-0ftLQ2*rg:iK£-t*-&*: 
^<7)+»^?S5rn5f £t«±T'#-T. 7 7f@liSLQ2 
to y - K £OSlE«i± t ^ ^ . 

[0 5 04 3 fI-S5-<£LAT4**>'W l^^UCS^§fx4 
NMOS h yVi/X ^N27. N 2 8* s Sliltt®tC 
!S5t$fx&. L^L. NMOS h y'y'JX? N 1 8<i^ 
^tcSjiLT^^v^. LtzW-oX. 7-y^-ESSLQ0$r 
S«E$-*4^:* , >cO+7)- : 5r^SriJS-r£t«i-C-#-r. 7-y 
■f-ESSLQ Otoy- KtOK!£<i£. t=5:V^ 

[0505] »:(C. K&^flEA<VRD4 (ClS^$ 

fxT. H5a?tl5l«{c. g!AttJL*<fl'5:iafi4. -f-LT. 
-SB#Hg5Sm. >»^^«tofl^T-|>4ft^-*LATl 
*<y\^f l^^/HciS^^ftl). 

[0 5 06] ZZZ\ ffi®miZ7 y^-t0SlE*^tTO 
=ir<-m« y =E 9 byPtO L ^ «- ^<l^JEVth*<7- HJR^; 
SVRD4 J:9^#^ (Vth>VRD4 ) tg-^. b;U^g£* { 



(6 7) 100-276887 ( P 2 0 0 0 - 2 7ZJL8 



2tlZ>. .IC0i:£, NMOSh7>y^^Nl 6. Nl 
7. N 1 8A<SliI#3Sfc$r&. 

[0507) ff^0 LAT 1 1^/Kcl£5££il.& 
NMOS h7>^?N 2 2*^ii«®(Cl5«$ix 
S. *LT, NMOSh5>5/'^Nl 6. N2 1U5 
j§LTl^&. U* 5 ot. 7 yf-0S§LQ2cOS:iEy- 
H/Q2# ro j (^5:0. 7 y^mftLQ 2coy- HQ 

2* { r 1 j csis-fs. 

[05 08] KLhCiO. -Xt'J-fc/KOL^ffi^EEV 
th#*7-FH«EVRD4 19*£^ (Vth>VRD4 ) 

E88LQ2, LQ1 . LQ0«7 7ff-^" 10 

RISLTfcO, 7 7ff-^" 1 0 0" cofc^cofj?* 
StJL-r-^Ji. " Oil" X'hh. 
[05 09] ^^U-fe^cOL^OffitlJJVth^V- HtH 
®EVRD4 J:9/h$lr* (Vth<VRD4 ) i§-g-(C<i, V- 

*o±z mwu*«awc e-y harass 

&TL, NMOS h7^^HN 1 avSiI4#5t 3: 
0 . f|E?Sf<DWiSi7}'» i 'jKc 0 , / — H S AcTji&Eiif y h 
$HBEfcB&3¥LO ( VTRN -Vth' ) fc&S. Z<Dtz 

NMOSh^V^^N 16, N 1 7, N 1 8«i5s 
£K>5jIL&^. 

[0510] fI-§-* LAT 1 tfJ\4 W<.Mzlk%.2tl& 
fc, NMOSh7y^^N2 2^3IJi«®(CiS^$ 
*U NMOS h7^'X^N2 HiSEtLTWi) 

NMOS h7^'*?N 1 6ii^lzmMLX^ 
l\ U* { oT. 7 xf-[USSLQ2<7)y-h'<7)RI£U^. 

[0511) WT, ISJ&CiLT, t£*tiJ L#*T=5:;bix 
-f iStK"7- HH®IA>'VRD3 ClSJt^ft 

y #<0ft ^-T-ft & ft ^ ^ L A T 3 , <£ L AT4 #MI 
tfyW K/UcfS^ft*. .X* 'J -fc/KOL^v 
Vth*<V-Hl!|ttSVRD3 «tO^H (Vth>VRD3 ) 
m®£.lZ? v*CDR&tfm$X\^lfi\l£. 7-y 
f@!SLQ2. LQ1, LQ0<O7 7ff-^!i r 0 1 
1" lcRf£-f&. If^diL-f-^JiRSSLTii 
9. 7 7ff-^* ! " Oil" cofc^col^abLr-^ 
(2, " 10 0" T*>4. **'J-fc/W!)LSiMWBEVth 
^■7- KHmEVRD3 £9'MiVi*ft. ft^LAT 
3. *LAT4* 5 'WK/H:ISS§ntt>. 7^0 
S8LQK LQ 0 £/^0+7i£SS£ 
wt<iT-^-f, 5-yf-lHl?SLQ0c7)y-HOR«E<i±t 

[0512JSC. KIS®E#VRD2 KISJtS 

fit, /<yl^#cOft^T-*>&fi^0 LAT 3* { /W U^/U 



y^I;^c7>L£l.MImEVth#'7-^' 
|g3LEVRD2 J: 9*#u (Vth>VRD2 ) 

5 •■/ -/-ORS£A>'ie £ T v If , 7 -v -7-0088 LQ 
2, LQ1, LQ0W7 7ff-?* ! " 0 10"(CRIc 

-?#" 0 1 0" <nt &Of^JiJL7-'-^{i, " 1 0 
1" X'hh. ^l/Hrrt^LSvM^SEVtha^— F« 
^BEVRD2 JlO'hS"**. Ht0LAT3*iMi/A. 
/MCRJESftTfc. 5 yf-CUKLQ 1 5:SlK?-ti-?./-v:* , > 

[0513] ftC, a«?V-H4MtE*<VRDl KRjeS 

f£, > & ft # <t> L A T 4 tf> vf K/U 
lcl£5£$i"i£>. U-teJlwy>L£vMi«EVtha<'?— F 
HtgffVRDl «fc 9*£vM Vth>VRDl ) 
E8SLQ2, LQ1, LQOf)7 7ff-^* { " 00 

i" cKig-r*. ijS^abLT-'-^ti^isLTfc 

0, y v^-T—rtf" 00 1" ^fc^Otf^tHLx-^ 
(i, " 110" ^y-tn^L^VMHSEVth 
* {, 7-Hia^EVRDl «k9'h$VM§-£, ft-^0LAT4 

KQOiOy-h'cOKlKii^t^^. 
[0514] iMl^^- h'|g®E$r VRD7 -VRD1 IC|5^ 
LT. fsjixt,, ^ y^-ORlE^t^tmtf, 7 7f@ 
SSLQ2, LQ1 . LQOcOx-^ti" 000" OS* 

x-hh. 7 7ff-^r ooo" cot ss^aiL-f 

-^(±. " 111" T'SbS. 

[0515] ±.m<?>£ o dcOH»6cO^©T'(i, 15!^ 
SB LKftcii, B5Hl^T-coljS^ai LT-7 -y f-SSScOT-'-^ 
iORlE*^tTV^I.*S^c:«i, l)S^aiLco«^i:L, 
B?0^T<og!AaiLT-7 yf-HlSScOT-^ORlE^t 

%m&t-f2>ztx\ ®mm<r>m>bi)<mc=tix^z, . 
[0516] 3 . m3 (ommnBB 

m3<Dmmmmz^-ri><nx'$>&. z<r>T-m¥m*&te 

letg^iKi, Hira:COSg2co5l«feco^©.i:[5]«(c, Ifilf^ 

[0517] mia:<7)Sg2C0SIMc0^ST{i, fiTflh'7 
hO7 yf-Il]?8LQ0c07-'-^€-|^V^T, 7-y^0J8L 
Q2, LQ l^l$S$nT^-&7 y^-T-^{CioLT, 
^'J7r^ B#tch' y KSfc^-^'-f &/L=5ri^$iJffll 
LT, ^'J 7r^ S:^-? T^^. LT, STi2t"-y 
h <T>t- 9 X'f) h 7 y L Q 0 KOl %T Ji , H 

QOco-f-^tRISy-H/QOcOT-^i: S:, 7 f — h 
0S8N1 9&yN2 3. N2 1 SU'N 2 5(Cttt& L, ^ 
'J7r-fK5l;ITii![t'7 \~W r 1 J X'hhfr r 0 j tft 
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[05 18] CfttCttLT. Sg3«05ISS^ST-<i. fl 
fWV F H F IZ X 0 . ^'j77-f B$(CgT<it'-y I- 

r 1 j X'hhir r 0 j "CA***:* 9. t'-y 

T{2t' / hOT-?T'*>!>v •y^taSSLQOcoy-KQ 
OO-f-^fcRlcy— h'/QOOf-^tCJ: 0$"Jffll$ 
ftSy-MUSSN 1 9&1/N 23. N2 1Xt^2 5W 

[0519] 3 - 1 . m3<?>m&cr)Bmco-£fom!8. 

zcr>&3 <DmmB «± . flj&om 2 <?>mM<r>Bm kfflSk 
fc. **'JTW 51k. t'-y hH«E^IUSS5 2 
t. I£*aJL/^y 7r4#mis]B5 3UcJ:98il£$ 
ill.. 

[05 20] ^tDTH 5 Hi. wi&(r>f& 2 

mmtmmz. y-fe/i.-*-? mj 7*#»=kmlt«i 

j££ftTi39. ^^^^'J-t/^Sji^^-h'IIWLO 
-WL 1 StCtglf^ft*:^ 'J* h 'jy/AO&UA 1 

[052 1 ] t'-y H ISimE?££l5]8S5 2(i. NMOSh 
5yy^^N51-N64, N72. N7 3a^ ^' 
-^<0Alil^|5l±^^LT^.&7 yf-lHlKLQ2. L 
Ql. LQ0KJ: 9«§J££ft&. t'-y M»*Ef6 

£®SS5 2*>£>fi. tffVBO. VB1. VB2. VB 

[05 223 t'-y htt*ffX±EJK5 2fc:J:9. 

(c , g£ x- ? KilG t fz t" y h &®E**&£ $ 
ft, >t'J7l"f 5 llc-5-*.£>ft-i>. ^'J^r^f 
B^CIi . t' -y h i£^Effc£0S& 5 2 <7)7 y -MUSS L Q 
2. LQ1, LQ0<7yld«y-KQ2. QK Q0(i. 

bixht. " 111" CfS5££ft-i>. Ifi^ttiLB^Cti. 
y* V TUW 5 1 coy*^ t/UOL^fiaWiSftT 

0. LQ1. LQ2<0fS1t/-b'Q2. Ql, QOtC 
ti. |f^ai^ix^-7-'-^A J fS^$ilT^<. 
[ 05 2 33 Sl^tfcL/^'J 7r48JliP(H]&5 3<i. N 
MOS N5^^^N66-N7 1 *>^ffifi5t$ilS „ CI 

te^'J 7r-fB$tc, 7-y^-HIS§LQ2. LQ1 , LQO 

JJPEJK5 3A>£tt. fS#0LATO. L AT 1 . 0L 
AT2<0tt&7 4 VA { i$d;?ft. /W^flWXIWWft 
Sft&. |j|^itJL/'< , J7r'f$iJWlHlS§5 3<0NMOS 
by> : JX9N6 6. N67, N 6 8<oy'- h^1$<i. 

/-KSAtcftttSftTn*. /-ksau. >*'jr 

U-f 5 l«7)^ ; eLHr;WL§v^ffl5r«tiJT-i.^O>- 



[05 24 3 y-KSAfct'y Ht8BL0i:eO!S](;Hi. 
toSIBE^NMOS t- y Vi/T^JW N 5 l&tfHN5 3<0 
iSMfiMJWRJt^ix*. y-KSAt t'-y MgB 

LlfcOfSHC ffiHS^NMOS h7>^?HN52 
&tfH N 5 4 OiI?WgeS* { IS<t^iT.I> . NMOSh?^ 
•y'^^HN 5 3 coy- h^fiiCT K U-^t 3 - Hff-^ A 

i B ft£. NMOSh7>^?HN54<0y-' 
-h^&KTFl^T-'^-Kfl^A i NA<«JS$ft£>. 
NMOSh^^'^HNSl. HN5 2<?)y-Mfi 
tC - fcJffilfS^ T R N tfdtift $ ft & . 

[05253 -/-FSAtffil?^ VGNDhcoraiC. 
NMOSh7>y^^N5 l*««$ft4. y-HSA 
t %M%.E. Vector 5 4 ^ k<r>f§iiz. PMOSh^^ 
i/X9P5 \m&8L%ixh. NMOSh7^yX^N5 

l<oy-b®teC:U:. ««ffi#D I S#fJM£$ft6. P 
MOS Y-yy-J^fP 5 KOy-MEffifctt, fl^Vre 
f *>'f£*S$ft€>. 

[0 5 2 6 3 y-KS At t'-y MStgE36±lH]S§ 5 2 t 
CORSKcti. NMOS h7y^^N5 2* t S»t'?>fLT V> 
h. ttio-h. NMOS Yy*s i?X ^N52<OKl"f > 

A- y - p s a k&ss $ ft & . n m o s h ? v ^'.x 9 n 5 

2<0y-^NMOSb7yy^5'N53. N55. N 
57. N5 90HU-f >-Kt&BS$ft3> . NMOSh7> 
y^^N5 2<?oy-h«ffilC{i. *Jffllfi^-PGM_RV 
PC^'ttl&$ftS. 

[0 5 273 NMOS h7^^^N5 2<7)V-Xi:fg 

N5 3. N5 4jWSMfc:*«Sft4. NMOSh7Vx 
X^N5 2<OV-Xi;tgEVB 1^^7-f 
IC. NMOS hyyiSXfH 5 5 . N5 6*WJ^t#^ 
$ftS. NMOS byyisXfU 5 2cOV-XttgEV 
B2<r>m^y^ >t<?)f§ll,Z^ NMOSh5^^^N5 
7. N58W™$il5. NMOSh7V^ 
N5 207-^tmJEVB 3<7)mtey-1 >t(?)l3lZ. N 
M0Sh7^^N59. N60. N 6 1 tfitj'ijtzjf 
^^ft&ktttd. NMOSh7^y^^N6 1i:M?i| 
IC. NMOSh7>-^'X^N6 5* { «^SftS. 
[05281 SEC. y-h'SAttgtfe7'f >t<?)ffllz. 
NMOSh7^y^^N72. N 7 3 Aq£?"J(C^$ft 
S. NMOSb7>^^N7 2<?)y-'-Mfi6(i. (t^- 
WVFHFc0flt*&7^ >-lzmm2tlh. NMOSh7> 
y'X^N7 307-'-htgfii{i. NMOSh7^^^N 

6 i<07-'-h-m®ic£££fts. 

[05291 7-yyHl8SLQ2. LQ1, LQ0IS. ^ 
^.iei§y-HQ2. Ql. QOt. *cOR«£I£1§y- 
H/Q2. /Q 1 . /QOSrWLTOS. 5:iJ. /JiR 

[0 5 30] 5-y^-lE]S&LQ2<7)R!£!e*gy-K/'Q2 
Ji. NMOS h7>-y^^N54 . N5 6<7)y-hmffi 
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td«J££iT.&. 7-yf-lH]KLQ2tf0iet|y-HQ2ii, 
NMOSh7^^^N57, N 5 9<7)¥— MEfistCtg 

[05 3 1 ] 5-/-M2J!8LQl<7)RI£ietSy-H/Ql 
{±. NMOSh7>^^N53. N58^'-h^fii 

7 /f-ii]s§LQic7)ieify-HQHiN 

[05 32] 7-y^-HlS8LQ0c7)Sf£ie<i^-K/Q0 
Ji, NMOSh7>y^^N61, N7 3«y-Mffi 

{^g^?fxi.. NMosh7^^^N6 1 t&mzm 

g£$fl*:NMOS h^^^'-X^NeSOT-'-MEfiStC 

[0 5 3 3] 7-yf-[I]?SLQ20E1ty-h'Q 
2. 7 y^-[Hl88LQlc7)l£«y-KQl > 7-y-?-|I]SSL 

MOSh7>'^^N62. N6 3. N6 4# s ^*t£3& 
§ftl>. NMOSh7Vx'x;N62. N63, N64 

[05 34 3 SS^aiL/^'J 7 r -f$iJUP®SS5 3(C*J^ 
T . NMOSt-^V^j'NbO^ No 7, N6 8«y"' 

if 7. 9 N 6 6 (O H U 4 -/ ^-SSS L Q 2 CD%teil& 

y-H/Q2(Ctg^?iXl>. NMOSh7>^^N6 
7£>KU-f yf-ESSLQ 1 cORtclfitiy — F /Q 

NM0Sh7>-^^N68OKH 
-/ f-HJS8 L Q OcOSfeie'li/- F/Q 0 tc«^§ 

tx-h. 

[05 3 5] NMOS h7^^?N6 6<07-.Xi:Jt 
V&yA Vb<rm.Z, NMOS Y-y>i^X^N6 9* { tgl£ 
$fxi>. NMOS h7>>'^^N6 7C0V-Ai:tSi165 

NMOSh7^:/^;y-N68fc&flfi7'f >fc<Of31 

[05 36] St^ifcL/^U 7-M#JtiMH]J&5 3*>^ 
li, If^LATO. *LAT1. < £LAT2tO&*&7 
4 >-*<aiai$^4. NMOSh7^y'X?N6 9^y- 
FSffi#fi^<£LAT0Ott&5M V(::lg|f£;h.-i>. N 
MOS h7yv*:?N7 0coy-hti;@a { fi-§-<£LAT 

7 io7 r -hm@* { fi-^«*LAT2<7)^7'r ytcm 

[05 3 7] 5-y^08§LQ2<7)feiiy-KQ2i:^* 
> 1 OOtO(S]lC, NMOS h7>^?N8 1# 
tgl££fX. 7-/^(23SSLQl<7)ieity-HQl 
/f y I Ol fcOfBKCNMOS h7>>-'X^N8 2^'tSgg 
Sfl. 7yf-EKLQ0iOieffy-HQ0t>'^7'f V 

I 02 fccOfUlCNMOS l-7^y^N8 3i^«?n 
4. 



[0538] ifc, *7i»y-'-htU»NMOSh7 
^y'^N8 1. N82, N8 3coy-h®B6* ? fi-^Y 
0_0cDf*|&74 Weighs*!* . 

[05 39] 3-2. S53^Hi6c9JB©<?)8£&*B5cD 

fi6<y)«©t[5l«-C'*>4. o£9. ^7-^^^:li. fl 

•§-PGM_RVPC**Q-U^/UClS^$fL, NMOS 
h 7 V : JX 9 N 5 2 0«*E8iatf!B(C«ft * ^ . t* y FIS 
BLO. BL l#7-y^m&&A^«9*8$iXTO&. 
[ 0 5 4 0 ] -5- LT . m*?D I Sft</vf U^vUCiSJgS 
ff-f-TRN. A i B. A i N*< ( Vcc-Vth) (CIS 
fZZtl. t'y MSB L 0 . BL1 iMBlUKjwattS 
ft*.. 

[054 1 ] COtt©T'«#&** ? ig»£*x*:*§^ it 
■§-Y0_0*>'y\-f U-^yMClfc^SivC. S^ii^x— ? 
#7v?-|e]8&LQ2, LQ 1 , L &&tlX9k 

[0542] fl^D I Stfo— U'C/WcgjOfc 

*.£>ft. t'^hSBLO. BL 1 * { «tft7-f 
SSS*l*>. ^LT. ff-f-TRN. AiB. A i N**Vcc 
ULb/VW (^Ji«'l3!^tilLB#cy)^'X®EP5 
V) (ciS^^ix^t i: ttc. ft^Vref tfa-ls^H t 
$it, PMOSh-7y^y'P5 1 A : ^lii^SltC»^$ 

EVcctc?tm$ixl>. 

[0 54 3 3 Cicot £ . 7 •yf-r-^(C»W* ts 5r^J: 3 
lz. m^ih L/^U 7 r -i Sri&JW-f &*i*>cDfi#0 LA 
TO — ^LAT2* i StfiU^UCl5^$it'i>. 4fc. * 

[0 544 3 WZ&*-tif£lt. T FUxm^X'MiRZtx. 
^l^7K l^^^JiJi'A i N^tftU^/Ut^O. 4 
S§PGM_RVPC* { A-( W^Jl'tZsSLfeZtlZ. 
■f-LT, SffVBS^fit^v^Et^rO. IffVB2 
IffVB l*Wc^v^JEt^f 

0 - tlEV B 0 tiff ife U^KCtrS <t 0 (clS^$ixi> . 

[ 0 5 4 5 3 ##ji^-r-^* 4 " OOx" ( xliOXIi 

1 ) <0*&£C»A. 7 yf-0SSLQ2at/LQ l<ORI£y 
-K/ , Q2SV/QHi/N-<'t' / <>^TJb-S>. C:^*'?. 
NMOSh7>^^N53. N5 4**5lii«®f: : 5: 
0, t'y htSBLOti. ^JEVB0i:^ , /. SlftU^ 

[054 6 3 W^jkn-T— 9tF 0 1 x" tO^tcJi. 
NMOSh7>-^^N55. N 5 6*<jfiittflli: : 5ir 
0. t'y MSBLOti, SffiVB lClS^^fLi.. 

[054 7 ) S#5i^T-^* { " lOx" co^(C<i. 
NMOSS7>i/^^N57. N 5 8#3*ii#J5fc 3 5r 
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0. t'yKBLOti. ULEV B 2(c|S^$ix&. 
[0548] S#ii^7-'-^* { " 110" <0^tCti, 
NMOSh7>^^N59. N60. N6 1A*^jItt 
l&kKch. NMOSh7>^^N59. N60. N6 
ItfmMVil&tKZt. t'-yMSBLOli. IEVB3 

iciss 

[05491 S^jJ^-f-***" 111" <r>*fr£lzl±. 
tgffiVBO— VB 3*»<9tf5f5r*l^^t» t' y MSfciEBJr 
ZCDtztb. t'-y MS<7>tBEfi. Vccl^MZfc 

[0550] W±^7-D-t^tcJ; 9 . SIRfy MSB L 
0 » &*t- * KIE 1 tfSKlfct S itfc« - "7 - 
FIS**S# j£A«El=f£5g£*U ^atiR*)?- HISS'S 

[055 1 ] 3 - 3 . m3<^5?«fc< 7 m«SU7)'<'J 7 r -f 

z.<D%^ncom3<r>%m.<r>mm<r)^)yr^m.^ 

[0 5 5 2] ^'J7r ^flS^ttiLB$(C(i, V-MS^E 
tctEt-T. SSi®VB0-VB 3<i, fja^2<?)^SS 
Wt[3jai(*. 121 1 AKjjrf J: oiClSSSn^). 

[0553] -fOrfcfc - *7- KaiKflES: VVF7 (CKS L 

»i, B;EVBO* { m^mffVcc^IS^$ix. ft!i<50«EEV 
Bl. VB2. VB3<2*gH&l^,KCf£5eSiT.6. 
[0 5 54] 7-KHlffi^VVF5 iZt&fcLX^hfflt 
■7-HJRtEff$rVVF4 iCfSSLTV^iaT'ti. SffVB 
l*^iSiSEVcclc§£5E$*u ffe<omEVBO, VB 
2, VBSJiJglftl^^^lS^^fLS. 
[0 5 5 51 7-h'iamE$rVVF3 (cI£$£L-C^S>H]i: 
"7-b'IS1gE£VVF2 (cfSJgLTO&fSlT'ti. 1BEVB 
2*^i®^ffVcc(CiSS?n, (fitfOmffiVBO, VB 

1, VB 3WS«S1^^HCI5S$^S. 

[0 5 5 6] 7- FtS«E£ WF1 KIS^LT v>S|g|T' 
(i. 3* 4 mj!l1iffiVcc(;IS^$ii, ffccomEV 

BO. VB1. VB2tel£«£W</U;:|£5i$il.l>. 

[0 5 5 7] WW«^WVFHF(i. 7-h'ISm 

HE&VVF7 . VVF5 . VVF3 , VVF 1 iZskmLX^^ffl 
T'tiO-KvK <7-MS^E£VVF6 . VVF4 . VVF 
2 (Cift£LTH*IB-Ctt. >W U^HCKJtSft.* (7* 

[0 5 58] ^'J7r-fB#(c«i, MWS^RDtt 

»ft#>|Bh NMOS F7>"^^N 6 5»i#»ilT-*> 

[ 0 5 5 9 3 ^'J 7 r 4 CjtioT . — JtJMItl. MM 
■5|-D I SA'VW l^/K A i B, A i N**P 5 Vl'IS^ 
S*U itVUIBLO. BL1*WS^W:4S. 

[05 60] tixfrb. MPHtfD I S*«o-UK/l/C 



K£tl£1£. 7FW Ai" T'StRSiiTt^v^. 
fftttiTA i Nii<&i&l"<i/\s£%') , t'y MSB L 1 A<5 
•y*\s\m>t>W)1&Ztl&. -f- LT, t' y MSSr?7>- 
7-f4fc*>i;:. MfWt^TRNtfVTRN ( VTRN =Vcc 
-Vth) (ClSSgSft. MUHS^Vref Kt'y MSO'J- 
9 **WW 6«flt < « 1 >u A ) SrSrtA:*'?*)^ * { EP 

[056 1 ] Sfc-f . MR?- KIMff «: VVF7 Ci&JgL 
tzt &(COWC WW & . V - K ISttEtf V VF7 Kta?g 
Sft.T^fclBT'ii. «EVB0<O*1E®«EVcctC|ft« 
S*U fffi<omJEV B 1 . VB2. VB3tSm«fiK/U; 
KJtSfvO**. *LT. — JeJWIH. »JWfi#PGM_ 
RVPCtfTOBftEVccU^WCttJeSfl. NMOS F 
7y^?N5 2 **35 ii-T £ . 

[0562] CIT\ NMOS h7^^N 5 3&tf 
N5 4*^ii«S(C*iltf. «EVB0*»^O««Vcc 
t'-yMMi (VTRN -Vth" ) C:3fc1E$iX"C^ 
^EUStft. Nf-ry^NMOSI«5>y^^HN5 
ltofrvh^U /-KSAttVcclCJWStl*. t 
fc. ffccOliEV B 1 . VB2, VB3tt»«^Hr« 
"£\ NMOS h7^?N5 3&lA'N5 4##iSiI# 
JIKrib, t' y himXKZtvr. igifiK/UT&S. 

[0 5 6 3 3 .r^oK. 7-FtS1SE£ VVF7 fcrKje 
LT. S&i&^-f-:?**" 0 0 0" <0< 'J 7 r 4 **fr& 
btlhtZlZli. NMOSf7^y^^N53St>'N5 
4>^a#!EW>fc*fc:tf>*. t'-/ F N 
M O S F y y*SX 9 N 5 3 RX/H 5 4 tth 
C0it. 7 yf-0»LQ2<OS;iKy-H/Q27^>'N'f 
/U. 7 yf-tUSSLQ 1 ORfey- h'/Q 1 U-^P 
i: =S: S § ^ttt'* 0 . ii*T - ^ * r 0 0 x " <D 
t$T'$>h. 

[0564 3 C^ItK, mZSk*-?-?" OOx" 
<r>t%\.z<r>*., h' 7 h *U ftiL^g&ii^-r- 
t'y Maii^tttl^/HcSrO. ^'J7t 

[05 65 3 CltfO^ST'. #Jffll{i-STPGM_RVPC# 
JgtftU^yU ? ix. SS?t' y MSB L 0 *<t' y Msms 

[05 66 3 *?z. V-KiSmEESrWR tclS^LT. 
^)yr4 tf'<r%i>ti (c{i . MWM-w v FHF 

yN-/^««0(t^t-$>S{S#*LATO, 0LAT1. * 
LAT2»W l^^/WClS^^nS. 
[0567 3 ZZX\ ^^'J-t^L^^fS^jaEVth^' 
■7-KH^EVVF7 «t ( Vth>VVF7 ) 

ii, ■ZJUZ'&fi&tfflitlZ^ZtlZX 0. t' y MSmffti 
SJft-ti-r, /-KSAlimiS®EVcctcSM$$*u NM 
OSh7>^^N66. N6 7. N68*<SliittS^ 
fcttZtli,. w<0%&. S#ii^-f-^" OOx" 
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CDSSii^T-?**" 00 0" WtV-t^Ll^fi 
1SEVth#«7-K&mfiEVVF7 ZmtT^h (Vth>V 
VF7 ) i3r£ 

®S#ji*T-^* r ' 00 1" -O^tHr/KOL^ffi 
HHVth*f7-HS^EVVF7 £tf;c.-CVi6 (Vth>V 
VF7 ) 

[0 5 681 IfrLKctfh. SSiiAf-^A 5 " 0 0 
1" T^^'J-tyU^L^v^vthA^-HIS^JEVVF? 
£«;fCttfttf. V-H^EVVF6 tt^t^cO^'J 
7r-fT (Vth>VVF6 ) t%9, t 

7vf-0i?s<i" ill" tc=t'i>^v>. 

[0 5 6 9] ®cO%£(COlvt<yy<'J7 7-4iMt*:-?^ 

N MO S h 7 ^ N 6 9 * J Jfii«®lC« Om^S . 
COtJ. NMOS h7>i^*N6 6A { !fji#®T-*> 
7 y^-[US8LQ2«0S«Ey-K/Q2* i o-W 
^/KC^O. 7 yf-GlffSLQ 2<y)y— KQ2*^W 

[0570] L AT 1 *>>VW U^yU^KmBJ-CU. 

NMOSh? yy^ ;N70 41 y i&t>* . 

COt^. NMOS by>is*fH7 0 "C. 
NMOSh7>":AX?N6 7li&3:|£^T'&6A>t>, 7 
7fHIRLQ 1 cork/- F/QlA'o-K/H:^ 

0 . 7 ••/ f-SS8 LQ1 coy — KQ 1 I^/WcRIe 

[ 0 5 7 1 ] LAT2*^W Ut/UOJMSlTii. 

NMOSh7^^^N7 1 j&«aKi«t«^«J0»i34. 
CLCOt^. NMOS h7>-^^N6 8{i^iitt®-C-S> 
5-yf-HlKLQOWRIcy-H/QO^n— U 
OHC&V. ^-y^HlftLQOOy-h'QOa^W K 

[05 7 23 ULtlCfc 0 , "7- K»WES-VVF7 (ClSjg 
Lfcfc lUCli. S^ii^r-?**" 0 0 0" ^t'Jt 
/UT\ -5-tfOL#v>ffi«EVth*<V-KIS®EVVF7 J: 9 
7c£v> (Vth>VVF7 ) *8£\ 7-yf-l38&LQ2. LQ 

1 . LQ0O5-/ff-^li" 111" tCRSSU \3l 
t*. SS&jA^T'tit' y h^BLO(i^liSi®EVcc, f- 
-v >*Mift9 S &**tiLt= 7"-* h S fit § * a* £ 

[0 5 73]—*. *t?J-fe/l*5l,*V»«EVtlu&«7 
-K««EVVF7 JQ'hSV* (Vth<VVF7 ) 
«. y-^aflWISJ: v7x*^-b;U«S53&<S<iTb'-y h 
»«Ett»TL. NMOS h7^y^?HN5 l^sfv 
L T . U«f«9??E*hWB 2 0. /-KSA oHfiiti f y 
hlKEfc«4Fl" (VTM -Vth' ) ££9. NMO 
Sh7>x7.^N6 6. N67. r4 6 8im£LZWMi- 

[05 74] CC7)*3-£\ 



OS^jiAr-:?**" 00 0" T'^^'J-tyU^t^v^ffl 
Vthtf-7- K8®EVVF7 .fcO'hS^ (Vth<VVF7 ) 

©8£ii*T— 00 1" -Wt'Jt^Llufi 
VUi*^- HH®IVVF7 «fc9'h£^ (Vth<VVF7 ) 

[057 5] Ztlh<7>i%-£IZIL fI^<*LAT0#yW 
l^/KOjfflfST'li. NMOS Yy>-J*?H 6 9***1 
ttSdSr-SA*. NMOS h7>-^'7.^N6 636 { ^CSI 
IL^v^ft. 7-y^EKLQ2£R!E$-ti:-i><7)tc+# 
&VBbPtt-£3r". Z<?>fc#>. 7-yf-[3SftLQ207- 

[0576] ft-v* L AT 1 *<yx-f K/UOHJHT'te . 
NMOS h7^^N7 0(i9ilttlBfc:&&4 < . NM 
OSh7>-^7.^N67 L3:V 5 •/ 

f-088LQ 1 Z&&2 J £2><7)<,Z+-ft%&tfi1) { i?i1t*\<\ 
Z<r>tz#>. y v+m&LQKDS-W&.mtlgZbKc 
*\ 

[0577] {g^<t> LAT24«M l^WOJBHT-Ji. 
NMOS h7>x^^N7 1 A^iittJBUCSr&A*. NM 
OSr7/^/"N&8 (*%££3lal 1 1". . 7 y 
^088 L Q 0 £ Rl£ $ -£ £ <7>tc +7i-$r^:»fi# gS-tSr t * . 
CKO/itf). 7 yf-IIlSSLQOOy-HiO^SEtiSCl^^r 

[0578] 10±(C «fc 0 . V- KISSES: VVF7 tC|£5£ 
LtztZlZlt. 8#i£*7-'-:?#" 00 0" <0>*'J-t 
;p-C\ *<y)L£v><imffVth*>'7-KtI«EVVF7 £9 
/Jn$VM Vth<VVF7 ) DM-, 7 y f-0S&L Q 2 . LQ 
1. LQ0<O77ff-^(i" 0 0 0" <?)3.3.Xitit 
■f. SS&ii^lc. t* y hUtgJEtfS^ii^ftiClfc 

[0579] h'»mJBE5r WF6 {-1556 L 

ftt*CO^"CSiWit*. -7-H»iaff**VVF6 (ClSS 
SftTO&ISlT-Ji, " 000" <JD'<U7t^ t|Siai(C. 
®EVB0cD*Si®^EVcclZf£5g$*U flilcOtBEVB 

1..VB2. VBStiJgilfiU^HCiS^^ixTOi,. * 
IX. — S«B^. $ii8Pfi-^PGM_RVPC*^i^l:ff 
VccU^;KC|5S$*t. NMOS h ^Vi^^N 5 2A< 

[0 580] C<7)t^. frai:l5l«tc. 
tf" OQx" COJ^'J-t/l'Cr)?*. b' y hil^3t^$il. 
flhtfOS^ii^T-^^t # WS. t' y h^LtitSifiU-'s/U 

[0581 ] V-HiS^ffA { VVF6 COt^tCJi. 

$iltJPfl-f-WVFHF*VN-f U-^OUCfS^Sft. NMOS 
h7yy'7.^N7 2* i sia-r-5>. 

[0582] »*ii*T-^* t " 000" CO 

'J-t/W:oi>tli. y y?-lslifSLQ0c7)Rlcy- K 
/QOtiys-f K/Ut^rO. NMOS h 7 >" xT. ^N7 
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3tfm3bfh. /-KSAIiNMOS hy> 

y^^N72. N7 SJ-^tTtSltiW^i:^!). 

S^&^x-?*"' 0 0 0" O^tU-fe/Ki. 

C 0 5 8 3 1 * LT . -S*HBB8a». 't/k*4IW>(» 
T*6»9*LAT0. *LATl**J®<k'W K^i- 

[0584];:t. **y-fcA**>L*<-*fMMEVthj&< 
•7-KtMtE£VVF6 J: 1 )*^* (Vth>VVF6 ) «S- 
fcti, -te/l^KaWi*^ t'vMltE 
liXfl:-*?. y-FSAJi«»«jEvccK«»s<i. n 

MOSh7V^?N66. N67, N 6 8**313 *t« 

tc*»sns. tiaAf-?" oo 1 " <o 

[0 5 85] L AT 0*>VW b^yUOWfaT'Ji. 

NMOS h?y~JA?N6 9*i*3i«©tCW0»*)i). 

&*>£>» 7 7fEIKLQ2«0H6/-K/Q2* { D-U 
"OMC$:9. 7-yf-[US8LQ2(7>y-FQ2**/W 

[0586]If«iLATl **y W U'OKOjffllijT'te. 
N M O S h 7 V ~JX 9 N 7 0 tmmW&'CKa 0 •& . 
i^)k&. NMOS h7>^^N6 7{iap3i«®T'ab 
£*>£>. 7 x^08SLQlcoSS£y-H/Ql*>'o-l^ 
^yUC^rO, 7 yf-IUS8LQ l<5Dy-HQl* s VN-f K 
MZK^th. 

[0587] tJLhtCJ: 0 . -7- F*S®I£ VVF6 ClSSg 
L7ti£. «£&*•-?-'-?**" 00 1" O^'J-trt' 

£^(Vth>VVF6 ) *S£\ 7 y^-0SSLQ2, LQ 
1. LQO^y^T-^ti" 1 1 1" CK£U JSf. 
SS^ji^T'tih'-y h«5BL0li^.HLEVcc, f- 

[0588]-^. l>-fe;K7)L#^iS«EVth*<V 
-Ftt«E*WF6 J: 'J-^ffidS 
gJJ: DAfrtvb/MttWatfvCtf v h««BE(il*TU 

v> (VTRN -VUT ) ttch. J— K S A<0«{£*< (V 
TRN -Vth' ) T'(i. NMOS h7^^X^N66. N 
6 7. N6 8(i^(ca?a-r2.C:t<iT#^r^. 
[ 0 5 89] ff^0LATO* { ;W l/^/KOMiatli . 

OS h- yV-JASHb etfZt&zm'ML^^tf). y y 
•f-IUK L Q 2 $ ith cr>lZ+ft%Wf&tftf Z t *< 
"Ci-T. 5-/^®88LQ2<?)/-KtfD£$E<ig.r£>3: 

[05 90] fI-^<frLATl*W U^/KOJUJraTli. 
NMOSh7>'^5'N7 0<izSjitt®{C : S:?.*v NM 



0 S h^Vy^^N 6 7li^^lzSI3L^r<'^y>. 7-y 
f-BSSLQ 1 5-RS£$-ttS«0(C+^«gSS-8S-r^i:** 

[059 1 ] VXklzJ: 0 . V- KtSULEES' VVF6 KISSg 
UfcfcftCtt* S^S^x-?**" 00 1" <r)jctV* 
;UT\ -5-<7)L^v^<imiEvth*f7-h-tat£EVVF6 £9 
(Vth<VVF6 ) 7 7t@ffiLQ2. LQ 

1. LQOiO^yf-T-'-^ti" oorwiisat* 

[0 59 2] IXIZ. h'tt«E^ VVF5 tctftSgL 

IS5e£*U ftil^ffVBO. VB2. VB3lim^< 
MzlkfeZtiX^Z. *LT. -^XBia. SMiWft^PG 
M_RVPC**^H£EVccU'<yKc^$ix, NMO 

sh7^^7 , N5 2 **«a-r s . 

[0593] ZZX\ NMOSh7^^N55ai^ 

n 5 6fimm&mizt>ta£* msv b i &»40>mvcc 

IZ±*). t'-yhttU (VTRN -Vth" ) CftttSftTt* 

? . 3£%&. N MO S h 7>~JX y K N 5 1 y r it 

7L. y-h'SA(±vcct;3tis$ii4. ifc. ffeo®E 

VBO. VB2, VB3(4SiftU'O^«0T. NMOS 

h7^?N5 5 zfctf n 5 6 **#a*a*t»K5: . t* y 

[0 5 94] Clt^J:ptC, r?-K8HKff£VVF5 KIS5e 
LT. S^ii^T-'-^**" 0 10" (^^T-im 
trfl&kg'Ktis NMOSh7^y^^N5 55i;N5 

[059 5] NMOSh7^x r ^.^N5 5S.l>'N5 6** 

Q2^W 7 -yf-HlSSLQlcoy— KQIj^a 

-f ^^Ut«r4i:*A;»t"CftO. S&ii^x-^**" 0 

1 x" 

[0596] CcOCt *^, -7-Ft»iaES-VVF5 ICS 
^" 0 1 x" t'y M&tfjfctESfu fl&o 

[0597] CCO«®T\ -7- KH«EtVVF5 (ClS^ 

ll-fey^L^^(a^:ffiVth*<v- KIStaESr VVF5 J: 0 
(Vth>WF5 ) <7)«^<i. 4r;W::^}7S*Wi 
^r^CktCtO. t'-y Me«ffUXft«i*. y-h'SA 
(i^i®^EVcc(C«^$tl. NMOSh7>^^N6 
6, N67. N6 8*^IttSC§^?il4. 
[0598] -fj. >t'J t/UcO L# VvffimEVth*<-7 
-KI8^ffVVF5 «t O'h?^ (Vth<VVF5 ) CO^lC 
»i. y-^fflfl^J: O^c^^-t^SSS^ii-Ct'-y h 
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tSmEtt&TL. NMOS t-7^y'X?HN5 1 
LX . 1S?Sf (OSIdtf^gvI 0 . y - K S AOtaii t' y 
MI^JEtB&^L^ ( VTRN -Vth' ) fc&9. N MO 
Sh5^^N6 6. N67. N 6 8(i3S£l;:«ii-f 

[ 0 5 9 9 J * LT . -j£B*|BBBgflL /NVP^ttOft-^ 
X'f>&iE^4> LATO, *LAT2* i «l<?:^^W'<;Kl 

[0600] S&SA-r-?**" 010" Ty * 9 
c9LS^MI«EVt.h#f7-K»1EEVVF5 «fc9*£v> 

<Vth>VVF5 ) if*LAT0*>VWK 
>\s<?>mf3X'l±. NMOSh7V^^N6 9* ! aiIttS 
£<89Jft*>£. .TcOfc#. NMOSl>7y^^N66 

fimmw.mx't>zfrb. 7yf-0S§LQ2<og:s£./-K 

/Q2* { o-b'<yKC : 5rO, 7 y^BSS LQ 2 coy- K 
Q 2#/W U-^KC^-T !> . 
[ 0 6 0 1 3 tm^4> LAT 2^W V^iWtmX'li.. 
NMOS by yi/XfN 7 1 rfmmViBt,Z<D08ii?& . 
Z(?>t£. NMOS by> i/Z. ^ N 6 8 itW&ViMX'fo 
Zfrb. 7vf-0SSLQOcoS:iKy-h'/QO*ia-l^ 
^/McSrO. 5 7 f 0BLQ 0<0/- KQ O^A^f l/^ 

[06 023 liLhtci 9.7 - K*8^E£ VVF5 lct£5£ 
Lfcfc &(-<i, S§ji*-r— 0 10" m^t'J-fe 
/UT\ •eoLI'V^litEJEVth*f7-h-t$®EVVF5 J: 9 
(Vth>VVF5 ) *S-£\ 7y-MHSSLQ2, LQ 
1 „ LQ0^77ff-^li" 111" tcSISL. ia 
SS^iiATtifc'y h*g<i^tgEVcc, f-*>-* 

[06 033 lUr/KOLfcoflMLEVth**'? 
-FtSmEVVF5 J:9/hS^ (Vth<VVF5 ) 
ti. fi-t^LATO^VsW K/UcOgfflSK'ti, NMOS 

Q2ZKm;2lt2><Olz+tt%m.%Ltfi&it^\ Ceo* 
*f>, 7 y^-a88LQ2cOy-K<OSlEliecf> : &^. 
t 0 6 0 4 3 <t> L A T 2 A*/ vf K^cogfafJi . 
NMOS l-7>-v*:?N7 1 AnSilfcigUCSr&A^ NM 
OSS7V ^ N 6 8 (i^Ei^c?ijl L &a ■>^:*'5 , y-/ 
y-®8% L Q 0 i Sfe $ * * cO(C+7J-^m?JS* { ^ =5: V i . 
.rcO*:*). y vy-[E}85LQOcr>s-}i<DKmimzC>% 

[06 053 KLtfc «* 9 . r P- Ft$5^E£ VVF5 tclftjg 
Ltzt$iz\}^ mZ&X-y-'-ftf" 0 1 0" O^tUt 
/UT\ *<y3L§lMIt£EVtM>*7-Kt!S^EVVF5 «fc 9 
>Jn$U ( Vth<VVF5 ) 7-yf-[HlS8LQ2. LQ 

K L Q Oco 7 y^--f -?<;*" 0 10" c0£2£-ffc-»* 
-T. SS^ii^tC- t'-y ht8&E*<#£ii*mGltCtS 



[06 06 3 mz. 1 7-Ft&«E<rVVF4 tCl££L*:£: 
*tc-30T!ft««-*-6. '7-Ht8SE* J VVF4 Iz&JZZtl 
X^&ISX'li. " 0 1 0" (TX'J 7r-f ^PISUC. 3IE 
vb ico*®®SEVcct;:l£j6£*i. (feco^Ev b 0 . 
VB2. VB3ti«HSWOUCI£3££ftTU6. *L 
X . -JeWS. »Jt»«^PGM_RVPC*^iS^EV 
ccK/KCifc^Sit*. 

[06 07 3 -IcOi:!'. S#ii^T-^" 0 1 x" <Vt 
ZIZ<?)*, e-ybtUfiXMiStl. ffecOgf'&^-f-^cO 
t # Kli. t' y htKitgtfiU^UcSr 9 . ^ 9 7 r -i <0 
n%H>Yt%h. -eLT$iJffll«^-PGM_RVPCSrO- 
U^KZA*>Ttf fct* . SMBflfl^W V F H F W 

[06 08 3 Z<7)b%. S^Ji^x-^* 5 " 0 10" <0 
^^'J-feyHCO^Tti. ^yf-IUSSLQOcOKSSy-K 
/QOttA-f U'OUfcSrO. NMOSh7>^?N7 
3*<S»ii-T6. ttz. ZCOmzit. #JtMt#WVFHF 
KMciS^Sfl/C^i**:*). NMOS Yy> : J 
-X?N7 2a<3|iILT^S. dco/^. t*y YmsSXf 
y-FSAIiNMOSh7^^N7 2. N 7 3 $rl> 

A>" 0 10" coy ^ 'J -t ,'l-Ji . <'J7r^ CO *t»J*. > 
9. «#ii^7-'-^* r ' Oil" coy^r'j-byKO**^ 

[06093 LT, -SB#ragJS^. vsvu^^com-^- 
Tfc 6 d-f * L A T 0 U^;KCl5^$ iX S . 

[06 1 03 ->IT', I^iiAf-^* 5 " Oil" T'y 
* 'J -tA-co ^mMSNtWV— KtS^:EVVF4 «fc 9 
(Vth>VVF4 ) %^(C(i» -t/KC®jSA*fif[iv5: 
v »c t 9 . t' y h &9m&ZiWr . y-KSAli 
^iS^EVcctC»^$il, NMOSh7^^N6 
6. N67. N6 8* i «a«®C«^SixS. 

[06 1 1 ] -C-LT. fi^^LAT0**VW K/K088 
raT'U. NMOS h7^^^N6 9*^ii«S(C<3J9 
|fcb.&. CLCOtS. NMOS f-7 V^^N6 6* i Slii 
#«TA*a»4>. 7"/^-[H]JSLQ2cOSicy-H/Q2 
*<o-U^KC^9, 7-yf-IllSSLQ2coy-KQ2*< 

[06 1 23 ULhtCJ: 9 . V- KJR®E$r VVF4 tcISS 
L/L'fc^CJi, #*ii*f f -^**" Oil" coy^&U-tr 
)VX\ -e-<OU^v%ffl^EVth*f7-HtS^:EVVF4 J: 9 
*£o ( Vth>VVF4 ) 5 y-?-lHlS8LQ2. LQ 

1. LQOcO^y^T-^Ji" 111" (CKSkL, W 
ft. SS^ ii^rd t* y htSJS^mE Vcc. 

[06 1 3 3 y^'JHr/UcoL^^fflmEVth^'^-Hia 
®EVVF4 «fc9/h$V% (Vth<VVF4 ) NM 
OSh7^^^N66. N67, N6 8{i^(C»a 
■thZtltX'$*\.\ 
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(06 14] LfctfoT. ft-f-*LAT0*^N-f l^/U 

NMOS ^7:'v*:?N6 6A<SS:£^::sSjIL3: 
^>*;y>, 7y*®&LQ2££$E$tf&(mc+# : $:&S 

[0615] &±tz£ 0 . f^iiAf-?r 0 1 1 " 
'J-e^T\ *cOL£^H®EVth#y- HtlVE 
VVF4 «t9'h$^ (Vth<VVF4 ) *6\ 5-yf-®»L 
Q2. LQ1 „ LQO^yff-^lf 0 1 1 " <Ot 
t^it^tr. H»&ii*"*t=, t' y MS«E#8#j£A 
^{2Kl£5t$ tlX 8# ii^A'fr . 

10 6 16) WT. '7-K&®E$:VVF3 . WF2 . V 
VF1 lCf£5£LK;fc£t::li. [alttcOift^T^'J^r-f tf'ti 

[0617] tttt. *?- KIS5mE£ VVF3 KfS56L 
TV^^^lcti. S#a^7-'-^" 1 0 x" <r>t %iz<?> 

■S fl^ L A T 1 . <t> L AT 2 n 4 V KjMz IS5t 

2ti&. ggtiiAx-?**" 1 00" 'j-CJ\,X\ 
-f-^L^offitiffiVthA^-Kta^EVVFB 
(Vth>VVF3 ) 7 ^13S8LQ2. LQ1. L 

QOCOyyf-f-^lt" 111" (=R«U filtt. US 
*a»T*it'v htStiSiiS^EVcc. -f-v>-;f./K;i#§ 

*-f— 1 0 0" tf)-X*'J-fc/UT\ -?-<7>L£ v><ssi 
EVth^'V- HH®EVVF3 J:9>h$^ (Vth<VVF3 
) *§£\ 7 7fElKLQ2. QK Q0«?»ff- 

i oo" (Oiiswt-ii-r. tr* 

[06 18] V- h'tS€flE* { VVF2 dSjeSflT^SfS] 
Tti. 8£ii*-f-:?" lOx" cot IKtfV*, t' y h 

t8**jfc«$fu mcvrnzikx-T-fcot zizu.* tr-yh 

•y hl83E®**7flL *JWI#wv F H F St^W KyUC 
fSSTf&i:. »*&*r-** t " 10 0" <0-te/K7)t'y 

tch. zlx. -jg>*ia«»t*. Jv\,xvtcom^x't>i> 

-?A<" 10 1" co^^y-t/PT. ^^L&vgtSEV 
tM>f7 - KHgtgEV VF2 (Vth>VVF2 ) « 

7-yf-HI5SLQ2. LQ1. LQ0^7 7ff-^ 
li" 111" KRIEL. Uift. *S8£ii*T-tit' y MS 
B L OJi^iS^JEVcc. -7-+ >*;Mi#S&Ji;*1E<2t;: 
r-^hSftTSI&^iiS:^. SI&At 1 -:?**" 
10 1" <7)p< 'J -fe/UT. -?-<?) L^llfliEV th#7- 
KIIISEVVF2 «t 9>hSn ( Vth<VVF2 ) 7 v 



^-0SSLQ2. LQ1, LQ0c0-7yf-T-^{i" 10 
1" <r>tt%i<tit-r. W»*&*B$fc:. h'y h*£^EA< 

[0619] r7-K»«E* f VVFl (CfSJtSixT^&IS] 
T'ti. »&&*-7*-*" 1 1 0" Oi^icco*. b' y h 

a t 2 *>v n ^ u ^/uc i&jg $ n & . m £ -f - 9 *»' " 

110" %?)L£^{gMSLVihl) iT ?— 
HIR^EVVFl J: 1 )^:^^ (Vth>VVFl ) ^ y 

^-[HlS8LQ2. LQ1. LQ0<O77ff-^li" 11 
1 " (CSte L , I2ltt . SS^ ii^TJi t* -y MS B L 0 ti 

$ilTSI=ji^?<i^^ 0 »*&*f-**<" 110" 

VVF1 J: O'h?^ ( Vth<VVFl ) 7 -yf-lelKL 

Q2. LQK LQ0CD7-yf"f-^{i" 1 1 0" «0t 

assft-tt-**. bs&^^ic. h- y hfiiE^iiaA 
[0620] 3-4. ^ 3cr)mmn&B<r>m.A.ia l^co 

iufp 

iami. 85a^ 2 coSliSffiJi: PI«T'S> o^ 7 . ^. 
^ WnMB#CC(S, $lJffllft-^TRN. AiB. AiNIi 
(Vcc-Vth) £OU^/HCi>0, $"J8Pft^D I SlisU 
U^iUCKftSil^. COil, NMOSh7>y^^ 
N 5 1 =5: 0 . £t'-y hUti^tftU^i:^ 

[0621 ] Zcr>Vmxm*-ihLW)fttf&®ZtLh t . 
fflWiS^D 1 S*«d— U^Hc^rO. t' y htg(il$flS7 
y*^^0fii$ixi>. ■€• LT. SSJRt' y h^CTitf 
fSSCt' y bt§iCDt%'&, A i B*''P5VK;K A i Ntf 
mmu^JMzt&fcZtl. 5»t'7 hi8<i7 -yf-*^«J0 
SlJfflUl^-TRNti ( Vcc-Vth (=VTRN ) ) 

^/U^'fS^cix. 7 y^-HlS8LQ2. LQ1 . LQOO 
y-KQ2. Q 1 . Q0*^t fOj tC'J-fey bZtl 

[0622] BE»iBLIMU. 7-H»«-VRD7 . VRD 
6 . VRD5 . VRD4 , VRD3 . VRD2 , VRD1 IzmfcT 

tfXntieMxi. mAXLUHZli, mi lBC^tio 
(c, ^EVBOJiVccU^/u. SffVBi. SffVB 
2, ffiEVB3(iSlteU^;HC^(-i5^$fx4. -f- L 
T. ClOWfaf. »]ffllft^Vref C t' y MSO 'J - 9 £ 
ffifflt-f &Hi5SE5-^^<OSE* { E|]i!jD$nT ^6 . 
[06 2 3 ] £tz. mA-iULmwm^RDlZftlz/M U 
^./KClS^Sn, NMOS h7^^^N6 5(i. K» 
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AfN7 2{£%lZ*?LX^h. 
{0624] 5frf. HtSmff #VRD7 IcISJgS 

ft. SJffllft^PG M_R V P C*<tgi(f.mff VcctClSS? 
fx. NMOSh7^'*?N5 2a^&#«gl::f£5g£ii 
£. 

[0625] C;t. NMOSh5>'yX^N54. N 
5 3#*a<8Bfc:**Uf. ^EVB0*»«o<D«j£* J NM 
OSh5>'^?N54. N53. N52£:ft-LXS£ 
fx. t' y hiS*>'5E^?n&. n^ajt-^ra^cti, 7 

•y^-|El88LQ2. LQ1. LQ0*«tt ^Oj C'J-bv 

h£fXT^£*:tf>. 7 ;/^l2]KLQ2<50RiKy-H/Q 
2(i r 1 j . 7 l<0RI£y-K/Ql li 

rij tf>5. Itctf-oT. JKOlS. NMOSh7>i ; 
^^N54> N5 3#S*»R!BT*S. 

[06 2 6] Lfc^'oX. ISVBOiXjWtjJ^NM 
OSh7^^N54, N53. N522r^LTg£ 
ft. 4tOfflSt'7 htiUi ( VTRN -Vth) K3E«5 
fx. NMOSh5y^HN5 1#*7h*7t5: 
ttCiO. ^T<^y-FSA«Vcc(C5E«?iti.. *<7> 
ft. ©Jffllfl^ PGM_RVPC U^W=g| $ ft 
•i>. 

[ 0 6 2 7 ] V- h'tg^EA* VRD7 X^W.^ 

U*/l^Lt^Mll:SVth#7-K**^BEVRD 
7 «fc (Vth>VRD7 ) <75t§-&. -fe/VIKSStfSKfX 

fctcj: 9. /-h'SAtimiStlffVccicfi^fx 

£. <L<Oi:£, NMOSh?>'>''*?N6 6. N67. 
N6 8A*?*a#ySi3:£>. 

[0628] -?• LX . -5&$f3ft£3iSft. 'V\,X#<r>m*3r 
X'*>&ff-^LATO. ^LATl, <t>LAT2Wm<Z 

[06 29] m^<t>L AT OrfJsj is^MzmfcZtlh 
i. NMOSh7^>-'^^N6 9* { S|ji*t^(Cl5«$ft 
•S. -eLT. NMOSh7>'>''^^N6 6{±«31LT^ 
-5. L£A>'->T. 7 yf-[2lSSLQ2<?)RI£y-H/Q2 
A< r0j tCfrO. 7v?-[H]28LQ2<oy-KQ2a* 

r 1 j (cRte-r^. . 

[06 3 0] (!-§•<*> L ATI A^W K/UCtS^Sft& 
i:. NMOSh7>v*?N7 0#8£ffllfc©(Cf£^£ft 
LX. NMOS hyy-JxtUb 7{ijSilLTO 
4. LfctfoT. 7 7^t3!SLQl<0Slc^-hVQl 
ifi r 0 j IwSrO. 5-yf-H]»LQloy-HQl3&« 

r 1 j tcStef S . 

[06 3 1 3 ftv<*LAT2A>VWl,'v,ucIS5l$ft-& 
i:. NMOS h^Vi^^N 7 lanSSIflyglC&^Sft 
£. LX. NMOS h7>-^^N68<i2SaLT^ 
i>. L/*.:A*oX. 7vf-(H88LQ0^«cy- K/QO 
* ir Ojtc=5rO. 7 vf-@J8LQ0<oy-KQO^ 

r 1 j KKIrf*. 

[06 3 2] i-Xh(cJ:0, lHr/H7)Lt< offi-gEEV 



thtfy- K&3UEVRD7 JlOTC^^ (Vth>VRD7 ) $ 
^. 7y*ESSLQ2. LQ1. LQ0tf)7 7ff-^ 
*<" 111" CcKlrf i>. ISAaiLx-^tiSlE 
LXiiO. ^v+T-ftf" 111" Ot^^Sg^tiit 
T-?<i. " 000" X'hh. 

[0633] — 2r. >t'J -t/KT) L * iMHKE VthA<«7 
-KI£^JEVRD7 1-MT ( Vth<VRD7 ) TfcfXtf. 'J- 

&TU NMOSN7y^^HN5 1*5iSI«St^ 

0 . tg?Sr<9lf Ett^iS £ 0 . /-KSA co^ffiJi t' y h 
&®EfcB&3PL^ (VTRN - Vth) t*&. Z<Dtz*b, 
NMOSh7V^N6 6. N67. N6 8J±3c£K 

[06 34] -f-LT. -^[SlgjSfi, /NVUX^Ofi^- 
X'£>&ft^LAT0 . 0LAT1. 0LAT2*W 

[06 3 51 ft-^^LATO^N'f U^/KCIS^$ft.S» 

1. NMOS h 7 >-JX9\A 6 9#apa*yKC:lSS 5fX 

h. LA'U NMOS h7>"^^N6 6li^tC«a 
UTV^V^A. 7-y-^05?&LQ2$:KfcS-£6^<5D 

[0636] fI#<*>LATl 0»/\-f U^/KCl6^$fl& 

i. NMOS h7y^'X?N7 0#a3a^lCiS5e$ft 
•5. LA^L. NMOS h5^->'^.^N67(i^{ZSfa 

+ft%Wfc£%.-tZt&TZ-r, 7 yf-S8SLQl£7)y 

[0637] L A T 2 A*>W K/WCl£5££fX.& 

t. NMOSh5>^;N7 1 A*i5a#SU::l£5t $fx 
«>. L*>L. NMOS h7> isX ?N68 (i^^tC^a 
LTV^<r^*r>. 7-y1-{sL8%LQ0Z%.1£$-£htz#><7) 

+#%msiZfi$.-rztiiX'Z-r. 77f@s8LQo^ 

[0638] H^m,E^VRD6 (C|S^$ 

ft. $iJffllfl-§-PGM_RVPCA^i®tEjEVcc(2|g^$ 
fx. NMOS h7^^N5 2*<5ia«®tCi5^$fl 
£. 

[0639] ffi0ta«?7- H««JE*<VRD7 (Cfg^L 
X mx-lh L 5r tr=Gr o i: # lc 7 »/ -f- ESS L Q 1 &t>' L Q 
2<oy- KORlE* { e- otl^^r/K:^'!. h' y 
hilJi. ^EVBOA^^ySzp'NMOS YyVitX? 
N54. N53. N5 2 Sr^LTjjgft. ( VTRN -Vt 
h" ) iZ^^tl. NMOS h5>-^^HN5 1*^ 
y h^-^-r&dttzJ: 0. -e^y-HSA(iVcctc:5E^ 
?fti». 

[0640] fJ0(CSiK7- HIS«EE*>'VRD7 ClSSL 
X L Sr ff^r -> t * 7 y -7-EfS L Q 1 SZ/ L Q 
2<oy-KcOSlE* { ie^oX^fi{i'. NMOSh^Vy 
^.^N54. N5 3t)<imMW&tKch. Z(T)^iZ 
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[0641)7- Kt8^ffj&*VRD6 T^A^tti L<0t£ 

y ^ 'J -fe/KO L £ V MISS Vth#«7- FtSlgfEVRD 
6 J:9^^ (Vth>VRD6 ) -fc/HBSSaWlS: 
^ZtlZ**). /-KSA<i^mSVcctC«^$n 
6. NMOSh7>^^N66. N67. 

[ 0 6 4 2 3 * UT. -JgB^gjfifeL ^VPy.#0{I^ 
■C<b-&fI-f-<*LAT0. tfLATltfll&'W L^UC 

[0 64 3] {|f((iLAT0* s A-f l^;UtClS^;*fl& 

NMOSh7y^^N6 9* J jSiitt«{ciS^$n 

4. -e-LT, NMOS h7>iSA?N6 6lS3SilLT^ 
S/ctf), 7 y^-0KLQ2cOSiE/-F/Q2* { r 0j 
7v-7-H]SSLQ2coy-KQ2a { r 1 j IC&Ie 

[0644] if^LATli'VW l^/U::I£5£$il.& 
t . NMOS F 7 y^-'X^ N 7 0/^'iSjl«®(CiSSSn 
&. *LT. NMOS h7^^?N6 7tiiSiiLT^ 
Sfctf), ^ y-HSffSLQieOStEy-F/Qltf r 0j 
(c&'J. 7-v^-0!8LQ 1 oy— KQizi s r i j KKiS 

[064 5] V±lz£0. y * 'J -fcvuco L. § v ^ffltgff V 
th*f7-HISm£EVRD6 J: 1 ,*^ (Vth>VRD6 ) 1§ 
£\ mfE&lC 7 v 1-co&&tf± tX V W*Uf/ 7 7f 
0SSLQ2. LQ1, LQ0W7 yff-^A ! " 1 1 
0" KSJS-f B30j£^7 y^S:i£* ? ±l:TV^ix 
tf. -?- Or ft SriS, ISAitLT-'-^Ji 
RifeLT^O, ^y^-r-y* 1 " 110" <7>i l"?)!^ 
aiL-f-^«is " 0 0 1" X'hh. 

[064 6] >^'J-t/K7)L#^<l^EVth*f7- HIS 
1EEVRD6 i. ( Vth<VRD6 ) ig-S-Cti, V- 

yffifB®EJ: 9*£^*^m^WiT t'y bi&^Eii 
ETFU NMO S h 7 ? H N 5 1 A s iIttSi5: 

o . m^wa^iec: o , y- f s Aiomnuh' v 

JSlfft^L^ (VTRN -Vth) ttth. Z<r>fz#). 
NMOSh7^'X^N6 6. N67. N6 8iift£tC 

[0647] fit. — J£&fffl&&m. ;^X#c7)fi^ 
-Cfc&fl^LATO. *LAT1 K/UC 

[0 6 4 8] fS*i-<2>LAT0#'W W^/KClS^^ix^ 
NMOS Y?> : JX?U 6 9* J *ii^®(Clfi^$il 
4. L*>U NMOS h7>'^^N6 6Ji5t£(C^iI 
LTV^t^rt, 7 •/f-lH]&LQ2££tE$-eS*:*'><7) 
+7)-^mc55r»S-r-i:liT'&-r. 7 -y f-SSSLQ 2<T>S 

[06 4 9] ||^«LAT1^W l^/UClS^ilS 

nmos h7^^N 7 o* f aiii«©tci5S$n 



•6. L*>U NMOS h7/'i'^7'N 6 7<d^^(CS|ji 
LTO^rv^yj, 5 y ^(IJffi LQ 1 &/c#><7> 
i:»iT'#-$\ 7 7«LQlwy 
-Fc7)RiEli£.t3r^. 

[ o 6 5 o ] mz. mm?- v&nmtfvm ciissgs 

*U »IfflHt^PGM_RVPC*>'i:jS®EVcc(Cl5^$ 
ft, NMOSF7>^^N5 2*«S»a«®tC|5S$fl 

[06 5 1 ] ZZX\ Wi®3.X'lZS-}<<?>K1ztfmZ'> 
TV^JttlJf, NMOSH7/' is 7- y N 5 4 , N5 3*< 
jSffl*t©t^-5>^*'), tgffiVBOtCfcOt'y h&a^tg 
Sft&. w^B#. l£*ajL*t3^fli»t'y h$|<± (VTR 
N -Vth' ) lzyc%,2tl. NMOS YyVlsXfH N 5 
lA<#y hJr^-TSCltlCj: 9, 8S*£iSL*t#U7)y-F 
SAliVcctZ^SftS. 

[06 5 2 3 ffi02T-<OSI*tiiLT\ 7 -y -f-HftLQ 1 
&tXLQ2coy-FOR£#ied->-CV^k£\ NMOS 
h7^^^N54. N5 3*^MSii#ySfc : 5r&. ZCO 

[06533 -E-om, mWm^P GM_RV PCfr'fifi 

[06543 7- FIS^E#VRD5 T'JOSSA ffi LOf* 
m, y^'J-b;UWLI'^ffi^EVth*i7-FSl1BEVRD 
5 iO^:^^ (Vth>VRD5 ) «0i&-£\ -b^jjS^'jjSix 
^T^CttCtO. y-FSAti^JS^EVcctC^^fX 
6. ZOtZ. NMOSh7^^N66. N67. 
N6 8#$iltfjy8li3:6. 

[ 0 6 5 5 3 LT . -^BtrB^Sf*. ^VU^tt<Ofl^ 
T^Sfi-f-^LATO . ^LAT2* ^ )li»;>'^'f U'^UC 

[06 56 3 fi-§-4>LAT0a^W U"<.;UClS^$il-5) 
NMOS F7V> ; y.^N6 9*<«ji«®CClS^$iX 
•S. -f-LT, NMOS F7^^^N66(±3|jiLt:v^ 
&3t^, 7 -y^-[HlS|LQ2<?)Rlcy-F/Q2* i <"0 j 
12^-0. 7-yf-08&LQ2<oy-FQ2*< r 1 j (CS?£ 

[06 57 3 fl-f-*LAT2*^N^ 
t. NMOS h7>^^N7 1 tfm'MWMlZl&feZtl 
h. *LT. y^'J-b/K7)L^v>ffltaEVth3&«V-FIS 
H;EVRD5 J:0^#V^-&, NMOSh7>^?N6 
8(i3PjILT^&. t3t*>'-?T. y^U-tyKOL^^ffi 
lffiVth*f7- FHmEVRD5 «t0^^«.^-&. <^4> 

OcOSSSy-F/QO* 5 r 0 j 7 7fl5]S8LQ 

O^y-FQO^' r 1 j KS$£-f £>. 
[06583 ULhCiO. y ^ V -te/U0L£ v^ffltgJEV 
th*f7-Ft«m£EVRD5 J: 1 )^^ (Vth>VRD5 ) 

fJUligtC^ y^-ORlE^e&To^ttiHi', 7 7f 
EKLQ2. LQ1 . LQOW^ yff-^tf" 10 
1" tC&!£T&. fI[l]j£(C7 yf-<ORfe*^tTv^ 
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RlsLTfcO. y v^T-stf" i o i" cot £<os?* 

ttL-f-^ti. " 0 10" X'hh. 
[06 59] U Hr/U0L£vMI1IEVth# , 7- KtS 
^EVRD5 WT (Vth<VRD5 ) Z'tytlli. 'J-?*lflt 
^E«fc 9*M^/Um^a>'S5ftTt'y MIlffJiKT 

EtB&S?LO (VTRN -Vth' ) ttch. Z<7)tz#>. N 
MOS h7>y'X?N66. N67, N 6 8Ji^tC5| 

I 0 6 6 0 ] * LT . -J©*ISH8»». >*/U.Xtttf>flW- 
S ft^ <*> L A T 0 » *LAT2 W l^/UC 

[066 1 ] fl#*LAT0*^N-f U^;HC|S^$ixl, 
t. NMOS h7^^^N6 9*^ii«S{ClS^$iX 
■5.. L*»U NMOSh7>'> ;; ^^N6 6(i^±(Ca*ii 
LTV>3:t 7 yf-[HlSgLQ2$:S:iE$-t+6^^0 

[0662] mm> lat2*>vw u^wcig^ns 

t. N M O S b 7 > 9 N 7 I 73 i 2*3I#i. f gi.-|x^ $ it 
&. L*»U NMOSh7>'^^N6 8{i^{Ci$ii 
LTO&ort:*). 7-yf"[2lSILQ0SrS:iE$-tti>^4'><0 
+tt^j7i5rii£-f.rtJ2T'#r- 9 yf-E&LQOcoy 

[ 0 6 6 3 ] 3S1R7- K*«E*»VRD4 

ft. vs*;P^(?)fi#T'J>«.m^-*LATO*^N-f 

[0664] "7- KIS^EA* VRD4 T'<Oi£*ai LcO& 

* * 'J -fc^co L & vMI^EVth*^- FttVE VRD 
4 «fc9*£v* (Vth>VRD4 ) iSfes * frVfiLtfinUxtc 

^ztizxo. y-KSA(i«aiKflEvcctc»»sn 

£. -IcOfc£» NMOSh7i'yA^N66 < N67. 
N6 8*qiil«©t**. 

[06 6 5] fl-f-^LATOa^W U"*C/M=Kj£3il4 
t. NMOS h7y^^N6 9A^ilttS(ClS^$n 
NMOS h7>x^^N6 6(i3|jILTU 
&K*>. 7 yf-0i?&LQ2cOSlEy-K/Q2*< r 0 j 
(C$:9. 7 v^-[3S«LQ2coy-KQ2A>' r 1 j icStc 

[06 66] J3Ltt=J: 0. * * 'J -b^O L # v >ffi^E V 
thj&«"7-Kt»«EVRM (Vth>VRD4 ) i§ 

0SSLQ2, LQ1. LQ0O7 7ff-^* { " 10 
0" tc£f£-f&. H?H]j£lw5 yf-iOSIcA^l:TV^<t 

JSSISLTfcO, 9* 100" cofc^cotj? 
^ifcL-f-^i, "Oil" T'J>6. 



[066 7] ^*'J-b^«0L^^<tSSVth*f7-HJ8 
mSVRD4 .fcO'hSv* (Vth<VRD4 ) 'J- 

&TU NMOSh7>'y^^HN5 1 **3|jl#c©i:3r 
0 . «S^SE#**» £ 0 . y - K S A coHEte t* y h 
*8t£EtB&3?L^ < VTRN -Vth' ) t%Z>. Z<Vtz 
iO. NMOS f-7^^^N6 6> N67, N6 8»ile 

[06 6 8] fi-**LATO*<'W W^iMZlSLMZtlZ 
t, NMOSh7>->'^^N6 9*^ii*t®CiS^$iI 
4. L*>U NMOS h7V^^N6 6{i^(CJSii 
Ul^^W. 7-yf-088LQ2 5:SlK$-t*-.S>^<7) 
+7i ,: 5r1SS[5 , S£-rc:i:(±T'§-r, 5 yf-HSSLQ 2coy 
-KcOR&Ji^tSrV^. 

[0669] WT. Pl&lc LT . I^ab L#fr$r;bix 

>"C^«<Ofi-^T-*>i.ft-^«!>LATK <jS>LAT2#WI 
#y\-f l^MCRjeSit*. 
[0670] wixCiO. ^'J-fc;UOL#^limJEV 
th#«7-Fig®EVRD3 J:*};*:^ (Vth>VRD3 ) ® 

0S8LQ2. LQ1 . LQ0O7 yf-x-^*>'" 0 1 

i" tcsse-rs. =Sr*=. a^abL7-'-^{is:iKLTi5 

vvT-f—rtf" Oil" cot ^tfOSt^aJLr-^ 
(i, " 10 0" T'J)?.. U-fe^tOL^f il^EVth 
tf*7- KI81gEVRD3 J:0/hSo«*. fl# L A T 

SSLQK LQ0Sr^lK$-ttS7t:^c7)+7i-^^>jrt$rg£-f 
C:t«T'#r, 7 -yf-ESILQK LQ0O7- HcOR 

[0671 ] iXtC, 51^*7- HttHEA^'VRD2 tCfS^$ 

f*. yN'/U^^«^T'J>Sft-f-4!> LAT 1 *</vf 

Vth*f7- HU®EVRD2 iOT^^V (Vth>VRD2 ) 
«*. H>FE^7 y^-05l£A>'ie#-CV^ttnJi\ 5 y 
^-[£lS8LQ2. LQ1, LQ0cO5 y^-7-'-^* { " 0 1 
0" =5rfc. Sl^tilLT-^tiSSSLTfc 

0. 7-y^T-'-^* 4 " 0 1 0" cot ^col^tilL-f-^ 
(i. " 10 1"t^|.. U-fe/UcOL^^ffilgffVth 
**"7— KtSHEVRD2 J: O^h^VMS^-, fl-^-^LATl 
K/K:UI5Wt. -7 yf-ESSLQl 

^•ti-s^ioco+Ti-^^s-ijS-r^ tii-c-^-r. 7 y^S] 

88LQ 1 coy- Ktf>R»i4t*^. 
[0672]?^C. 3Hf5'7- HtaHE^'VRDl tdSSS 

fife. y^^«cofi-^T'*>i)fI^-<3!»LAT2*^\>f U^yU 
[067 3] ZtllZj:*). ^^'J-b^coL^v^^EV 
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th*<-7-H»«ffVRDl J:97<£v* (Vth>VRDl ) i§ 
ESSLQ2. LQ1. LQOVy y+T—ftf" 0 0 

i" icKtc-r*. m^tULT-^tsRiKLTfc 

0, y y^T—rtf" 0 0 1" <Di£<0!£*£iJL7-'-:? 
»i, " 110'" -£'£>•&. ^'J-byUOL^Ml^SEVth 

#7- KtS^ffiVRDl J:9'h8li*ft. ft^tf>LAT2 
*>VW U^/UclS^^iXtt). ^-yf-HffiLQOSrSfE 

[0674] iMtRV- Ff£^E£ VRD7 -VRD1 (Cl&5£ 

f-0»LQ2, LQ1 . LQOW-^tt. " 0 0 0" 
lC=$r&. 77tf-?* { " 000" «0t §<0g?^JlJL7-' 
-*ti" 111" T-£>i>. 

[0675] ±j#OJ: 5 K. .KOlSJfrOJBJS-Cti, IS A 
fFUli X'comx-ih LX'7 yJ-islSZOT-'- t 
[ 0 6 7 6 ] 4 . SSBH 

±54^m 1 OSOttftfBSBTIi . > * 'J -twHc 4 ffitfOx- 
BMX'lt . >t'J -fcvKC8 jfico-r— ^ £ ISIJ-f & «fc 3 
* 'J-fe;UC 1 6fi<0-f-?£K&-f£<k dCLT tft 

[06 7 7] ±ai<oM?i . ^2a^^3cr>mm 
<r)mmx'\± . <u7r-f mm: . mmee* l # 

•vT-SJvCHftr-^JEfcT t'-y MS£7*IF ■*-"■*—>'" 

[0678] f Srfcfc . SI 1 <?MWfc^»JIWCiJ <i . 
V- F&tgffi £VVF3 (CtS^TS t £{C(i, fffVBO 
lC^*Vcc<y)^ff* 5 -5-i.£>ft, 1EVB1. VB2<itg 

TV^S^ii^x-^^'" 0 0" <7>i:&<?)A. NMOS 

/'Jft-xl. -?-«0fl!2OT-^Oi:#tc(i. t'-y Ml 

[06 7 9] |5]«C:. ■7-HlimJISrVVF2 (ClSJg-fS 

iivbo. vb 2<i8«!>i^.n.-Tf>9. ^-yf-EiHi::? 

•yf-SixTl^Sta*-^-^**" 0 1" <7)fc£f)*fc" 
••/ MR£7 M Jf- j v-v : U fWffi<7)f-?<0t £tc<i, 
t'y h^7'Jf-v-v-'L^^. 7-F»®E$rVVFl 
Z> t SCJi, «ffV B 2 VccOlSE;^-!?- 
i £>il . tgff V B 0 . V B 1 tig flkl^/UT'fc 0 . 5 "/ 
*igRfc5-/f-$ftT^4»*&*-r-** t " 1 0" «7) 



[0 680] 5B2^IISfe<0}B©i3«kVSI3OSItS 
cojg©tc*jv%T(i. V-FttSflES-VVR S.I/VVF6 
K£f* t £ tcli. 1SJEV B 0 lz<r)X- Vccco^&t^x. 
£>*U SEVB1. VB2, VB SJitgttkU^/PT-ft 
S. L^ot. 7 y?-lHlK(C7-y^-?nTC%&g#iX 
Af-^tf" OOx" cOt^O*. NMOS^Vi/'A 
^N3, N4#3151#JRfc*0. t'y MftSrrUf-v- 
^'U ZcoftxriT-fcottHzU. t7hW7'Jf+ 

[0 68 1 ] BHKC. -7-FH®E£VVF5 &l/ r VVF4 
t #lC<i, mEVB 1 tC^AVcc^Cff*^ 
if.il. tflEVBO, VB2. VBStititteU^T'*) 
0, y v+mmzy v+ZtlX^&^&Ti-T-ftf" 

0 1 x" cOi#<0*t'y M8$r7*'Jf-v-:xU -^flS 
<75r-**)i:*fc:li, t'-y FtaSrT'KT^- i"'L&^. 
7-K*StEff£WF3 ai^WF2 lciS?Tf-5> k # Cli. 
IffiV B 2 <^>*U SiEV B 0 . 
VBK VBStitgtfiU^UT-^O. v y^-HIKlC^ y 
^-?ix-Cv%2,»Sji^T-^* i " 1 Ox" <Ofc§^t' 
•y h«s7ijfT-i' , L < -t«0<6<0r--^W ± § 

b' y hiR&^-'J^-v-^L^^. V-HIStgffSrVVFl 
tCiS^-TI) k # tCfi, S£ffiV B 3 (COA VcciOUff* 5 -^ 
thiX. IffVBO. VB1, VB2(i^fl£U'<.;UTcb 
0. y v1-®mZ7 -y f-$ixTv^S#ii^-r-^A ? " 

1 1 0" cok^co^t' y h^^rUf-^-^'L. *<7)fl!! 
eo-r-^Okl'tcti. t' y hia$rr , Jf- J r— v-'L^f^. 

[0682] zcr>£ o izLX^O 7 r 4 ZfttcoWZ. §S 
3<r>mmB1£X'\i. STfit*7 htc-o^Tti, fiTfit 
h'y hOZ-WtlS'NMOS h^^^'X^N 1 9R 
VK2 3<?>y : —Vi l z5-L. %<r>%M.S- K^)tt!BiNM 
OSh7y^y-hN 1 2, N2 5K-5-;LT. ST 
fiit'y hO7 y^088<7)tt®lC^tT, 5-y*-E&8LQ 
2. LQ1 . LQO^I£S/^iS^*i|ffll-r^^i: t 

[0683] Stc, SI3OHfifec0JB©T'{i. >I«Oj:o(C 

$nSftT(2t* y htCOV^Tti. NMOSb7V^^ 
N72. N7 3CJ: , ), STfiit'y htf)ttSS(=iBtT . 
t' y bt&cnr -f Xf-v-x-f^J: dtcMW-T l>. 
[06 84 ] dcoiplC, gTfit'7 h«7 7fE»<0 
«!B(=IE t T 5 y ^-0S§ L Q 2 . LQ1 , <0!SJg/^!S 
^CSIJUHL^O. t' y htSO-f-f Xf-^-v-'SrS^-fS 
«t olzfflWLfzOW. 77ff-fOiTWt'7 hS: 
WS'JLT. t' y h&or'J^-v-^'Sr-f ■&/L3:^£#J 

[0685] Hi^tiiL^C ^ft^T'lC^ y-Hs] 

soz-KRiE^^fc^fc^. t'y hasrry-^-v 

— is^hX 0 tC$iJt» t . 1513 Z X'lZ y ••/ -?-|slS8«0 y - H 
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CVfcUtfh St, t'vhmzyj+x- 'J-^.t^iX.Kc 
uioKLTuS. fSlcomnoBBtziirt 
S13*tiiLB*t::(i. ®EVB0<O*Veei U ^JEVB 
1, VB2«itS«*U'<^t-ti>- ZtltX<7)Wifr&LX' 
5-yxE&^R«E**ie# i TU&Ui:£cO*. NMOSh 
7>^^n4. n3A { «aU ^EV B OCJ: 9 t' y 
h IS*< 7* 'J f - a— $ iiT t - ? iil L #fr5r 

T'^SS^ai U'7 7 -rES&tfDRISA^ T US i: . t' ■/ 
Mgc07' 'J1-t — i/tf'iiZciititc < 0 . -f-ixi T'<0-r 
-?a<fiM5£ftS. &2i5±V : W.3<F>mM<nBm 
Izm-rhmA-itiL&flZli. ^EVBOOAVcctl, ^ 
EVB1. VB2, VB3JirtifiK^frS. 

NMOSh5>'^^N4, N3A<?£iIU ?EV 
B 0 tC «fc 0 f ••/ F Vktfr 'Jf^-y?ilt x- ? <0K* 

ftS . X'com^tii LX'y ■•/ •f-EK^RIc*^^ X 
us „ t'y MSOT'J f-^-^'A^Srirfi^ =5: 9 . 

[0686] ±i£cr>m2c?>m&<r)&B%.VW.3<r)mm<7) 
BBX'IZ. V yf-II]Jf8LQ2 . LQ i tOx-r ZJ*H> . y 
■y r 0JS<7)S:iE* i "iei' T us A>fc' ? A>£ «BW S «t o t 
LTUS*\ 7-yf-0?SLQ2, LQ 1 . LQO^T 
Wr— 9frh. y y J }-®$%co%Mfi i & KuSi>k':*' 
£¥.]BJrrs«fc?lcLTtfiu, 

[0687] 

fc. >7-Fli«E«rL*u««EO#fli«!IR*ClEtX* 

?<,ZRitXt'y Y'&ZrVI-V-i'S-h/LtC^XolZ 
WW U ^t'J-fe /UfclgiSa^SEft. S A> i: ? *HC «t 9 * =£ 

-r Hl&KfvTJttfOT-'- * #SJgS ft S J: o \z L X u 

s. ^fttcto. ssss^as/j^Efxs. 

[0 6 8 83 CtO^tcintf, *C'J7T-f*IW*R 
£ . ST& t y h £BfcuT 5 y E]»t::fj»r£<0"f- 9 A* 
7-yf-$ftTuS4: t'y h*g(C7*'J f-^-^' 

«8S*8S-f J: 7tC»J«fS#afc . ETttt'y h<7)«© 
izmtX. y ?*®MVW&it$MT-&k-rhJ:?lzm 

m-rh^mti^tsxoizm^hztizxo. mm 

«Ojg/M<0ftS. 

[0689] z<r>$tmzJititf. y r 4 BlfflttS. 
(i, STGlt-y htm^Xy ■y+\B\mzmm<7>r : -9tf 
7"/f?ilTi>Jili:<0A. t'y htS(C7*'Jf-v-^' 
tSlSS:eri-f«i: ?tzWWth*&t. STftt'y h<7)tt!E 

icjetT. t' y vim? 4 h&oizmw-f 



O«S'hA J 0ftS. 

[0 6 90] iWjffltihtf. IS^aiLB^tc, V-H 
*8t£fiE£ L £ uffl«EC5^ttS(cfEtT«aoSen 
<3J9&;L, B*0£T'lC7-yx®K<oy-KORfS#£l: 
Tu^rUt§lc<y)A, t' y h&Srrilf-A— i-'U 
'J -t/MC^gSaWiS A>£f 3 J: 0 ^ ^ 'J *;U<y0 L § 
v >H A* "7 - F En Jp $ ii/c ®E 5r 8 £ T v ^ S A 1 i: ■? 

s-taaiu e?aiai7]tcfi:-tT7-yxESS5rii^Lr. us 
s^irsio^LTv^s. ztuzx'o. ®3%mm<vnm 

[EIH^)fSm=5ri}iBfl] 

[El 1 1 z.<r>Wfi<nw, l co^M«®2r^-r[HlSSI2T-J) 
s. 

[02 ] zcof&Rnm i o^ssJgs<oi!I^l^^H^^cfflv^s 

BStSHT^S. 

[03] z<nwn<nwi\<?>^&Bmiz&rt&m$~&?+&f 
coumzm ^h9my7 , mx'hh. 

[04 J Z<r>Wfi<F>&. 1 O^M^tClottS^'J 7 T -f 

B^oitt^tcfflus^-f wymxthh. 

[05] >I^HB<7)|gl<0SI]te©®tcfcttSS£^aiLB* 
^iK^i^m U. S ^ 5 >' 7'^X'h S . 
[06] C^BflcO^2coHS60S$-*-r[HlJ80T'$> 

s. 

[07] ^t'J7l-f co§iHBlcfflv^S[HlS80T'$>S. 
[08] Sfflc7)S^ji^U-^/UOittBjicfflc^BSiS0T- 
*>S. 

[09] C^BflOSg2(7)|IS6^®tcJo(1-SS^3i^B# 

oittBjtcffl u s ^ 5 y rmx-h s . 

[010] C(7)^H/!<7)m2<7)|li6^S^fc{tS^'J7r 
>fB#cy)|ttBjtcflv^^-f Sy^iaT'ftS. 

[011] T©I«^ffix(C-^xS®E^ift B ^Cfflv^SB& 
H0T'J>S. 

[012] C£7)^B / lwm2iO||]56^®lCfc(tSlS^aiL 
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